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Notes ■wpon Califomian Trees. Part I. By Andrew 
MuERAT. With three Plates.* 

Mt brother, Mr William Murray of San Fr&Qcisco, having, 
at rarions times, in sending home seeds of trees and plants 
from California, accompanied them with remarks either of his 
own or of others upon the plants themselves, and sometimes 
with figures of the more striking, I have thought it might be 
interesting, and possibly useful to the public, were I occa- 
sionally to throw some of these remarks together for publica- 
tion in this Journal, along with such of the figures as the edi- 
tors may consider sufficiently interesting to deserve a place in 
their work. They will necessarily be without order or arrange- 
ment, and are not intended for anything more than a record 
or memorandum of such points of interest regarding the plants 
as came before him or his friends. 

AUet hracteata, Don. Plates I and II. 

Having been for some time desirous to obtain seeds and 
cones of this singularly beautiful pine, I interested my bro- 
ther in the subject ; and although his other avocations pre- 
vented his undertaking the expedition himself, he caused two 
different expeditions to be made to procure it, one in 1856, 
and the other last season. 

The first of these expeditions was conducted by his old 

* Read before the BotAnical Society of Edinburgh on 13th Juiiury 1859. 
MXW BBKIE8. — TOt. X. NO. 1. — JUIT 1859. A 
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2 Notes upon Califomian Trees. 

felloT-traTeller and co-explorer Mr Beardslej ; tte latter by 
Mr William Peebles, a gentleman wbo, in addition to his 
other qnalificationB for the task, sppeara to possess much talent 
as an artist, for it is to hia pencil that we owe the graphic 
view of this tree as seen on its native monntaios. 

Before extracting one or two passages from their notes, I 
should perhaps first remind the reader of what was previously 
known regarding it. 

The tree was first discovered \>j Dr Coulter, who spent ten 
years of his life in exploring the wilds of C^ifornia and 
Mexico, at a time when they were still undisturbed by the 
hordes of gold-seekers who have since turned much of the 
ooontry into vulgar groand. He discovered many new trees 
and plants, some of which (and among them A. bracteata) 
were described by Mr Don in the " Linnean Transactions," 
vol. xvii. (1835). Mr Don there says, " This curious and 
interesting species of fir was discovered by Dr Coulter on the 
sea side of the mooatain range of Santa Lucia, about 1000 feet 
lower down than Pinus Coulteri. The trunk rises to the height 
of abont 120 feet, is very slender, not exceeding two feet in 
circumference, and as straight as an arrow. The upper third 
of the tree is clothed with branches, giving it the appearance 
of an elongated pyramid. The branches are spreading, the 
lower ones are decumbent." I quote these remarks of Mr 
Don, because there are some slight discrepancies (notiiing 
material, but still discrepancies) between his account and 
those given by Hartweg and Beardsley, to be presently ad- 
verted to. He goes on, — " The bracts are long and recurved, 
and but little changed from the ordinary leaves, which give the 
cones a singular appearance. The seeds are remarkable for 
a peculiarity in their structure, in having the nucleus exposed 
at the inner angle of the seed through a considerable opening 
in the outer testa, as if the junction of the two sides had been 
prevented by the rapid enlargement of the nucleus." I may 
remark, that the same peculiarity is to be found in the seeds of 
Abies grandis, A . nobilis, and the allied species. Mr Don adds, 
that it is only the middle branches which bear cones, a circum- 
stance whtchremindsmeofasimilar remark made by mybrother, 
on one of his former expeditions, regarding Pinus tubercitlata. 
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Notes upon CaUfomian Treet. 8 

OB which he placked very ancient cones vithin reach of the 
grounct, groving on the main stem of a great tree. The next 
hotanist who saw this fine tree was Hartweg, who was sent 
oat by the London Horticnltnral Society in search of plaata 
and seeds in 1847. He describes hia various expeditions in 
reports sent to the London Horticultural Society, which were 
published from time to time in the Journal of that Society. 
In to], iii., p. 225 (1848), he gives the following account of 
his attempt to obtain seeds of ^. bracteata. " On September 
the 20th I again left Monterey for the southern parts, which, 
on account of the disturbed state of last year, I could not visit 
before. As guide, I engaged the services of a man who had 
accompanied me on my last excursion to Santa Cruz, and 
who, from his profession of a hunter, was well acquainted with 
the intricate mountain paths of the district I intended to visit. 
On the day of our starting we reached the Mission of La 
Solidad, an itl-conBtmcted, half-ruined building, situate in 
the Salinas Valley, and encamped towards evening on the 
banks. of the Salinas River, within a short distance of the 
Mission. By sunrise the following morning we were again on 
horseback, and leaving the main road on the right, we entered a 

mountain defile leading to the Mission of San Antonio 

From San Antonio a range of mountains extends along the 
coast, attaining a great elevation, which, though apparently 
barren, as seen from the Mission, I was assured on the 
western flank towards the aea is covered by large pines." Mr 
Hartweg at last reaches the mountain range, where he goes 
on — " descending the western flank of the great mountain 
range, I found at last the long-wished for Ahiee bracteata 
occupying exclusively ravines. This remarkable fir attains 
the height of 50 feet" (the reader will remember that Dr Coulter 
Btated it at 120 feet, and he will presently find that Beards- 
ley states it at 130 feet), " with a stem from 12 to 15 feet 
in diameter." This must be a mistake for 12 to 15 inches. 
Dr Coulter saying that the largest were only 2 feet in cir- 
cumference, instead of 15 in diameter, which would give 45 
in circumference ; " one-third of which is clear of branches, 
and the remainder forming an elongated tapering pyramid, of 
which the upper part for 3 feet is productive of cones." 

a2 
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4 Noiea upon Califomian Trees. 

These must have been bad specimens, for Mr Beardslej's ac- 
connt describes them as branched to' the groand, and Mr 
Peebles' drawing, although it represents one or two devoid of 
branches ftt the base, represents others feathered nearly to 
the ground. " Having cut down some trees, I found te my 
r^ret that the cones were but half grown, and had been frosts 
bitten. In more sheltered situations towards the sea-shore, 
the same happened to be the case ; and I was thus precluded 
from introducing this remarkable Gr into Europe." 

The next attempt to obtain seed of it was that made by Mr 
Beardsley in 1856 — (Jeffrey was not so far south) — and I can- 
not do better than quote that part of his notes which relates to 
this tree. He made his attempt in the middle and latter part 
of October : — " After finishing my coUectiona in this vicinity 
(Monterey )i 1 set out for the Santa Lucia mountains below the 
mission of San Antonio ; our equipage from Monterey con- 
sisted of a waggon drawn by two horses, three loose animals, to 
ride and pack into the mountains, one Dutchman, one greaser, 
one rifle, two rcYolvers, two bowie knives, camping utensilst &c., 
and provisions for twelve days" (a preparation which indicates 
that, however much the rest of California is crowded, this part 
is still in its primitive wildness). " We reached the Mission the 
third day; here we left our waggon, and proceeded on horseback 
into the mountains, in search of Abiea braeteata, which we 
found on the second day, on the western slope of the range, 
about 30 miles from the Mission, and about 10 miles from 
the sea-coast, by the worst trail that I ever travelled in this or 
any other country. After passing the divide, and descending 
to the west, I fell in with the tree, occupying the mountain 
sides as well as the ravines, and not ' exclusively the ravines,' 
as described by Hartweg ; I was greatly disappointed in 
finding the cones too ripe to be able to obtain a supply of 
seed; I tried cutting the top off; but a few strokes of the 
hatchet shattered the cones in pieces, and scattered the seeds 
to the winds. The only plan was to climb to a most danger- 
ous height and pick off the few cones which could be reached. 
They went to pieces in my hand the moment they were 
touched. The cones only occupy a few feet of the t©p, hence 
the difficulty and danger of obtaining them. I have never 
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Notet upon Califomian Trees. 5 

seen any description that does jastice to this most beautifal 
of all the firs ; it rises to the height of 130 feet, straight aa 
a line, the trunk tapering regnlarl; from the ground to the 
top ; clothed with branches, which are slim and graceful, 
down to the ground; the outlines of the braneheB taper al- 
most aa regularly as the trunk, giving the appearance of an 
' elongated pyramid,' as Hartweg describes it ; but I would 
rather call it a tall spire with a pyramidal base of two-thirds 
of the lower part of the tree ; the pencil of the artist could not 
give it a more regular shape than it appears in natttre. I 
saw no tree deprived of its lower branches, except in thickets 
where it was impossible for them to grow ; there was none, 
with the above exceptions, that I could not step from the 
ground on to its branches. Not the least remarkable thing 
is, that these branches bear fine foliage down to the grotmd, 
and the hranchlets often touch the ground. I have found it 
occupying exclusively the calcareous districts abounding with 
ledges of white, veined, and gray marble. We encamped for 
the night on the point of a ridge, the only place to be found 
level, and large enough to make down our beds ; in the even- 
ing, it commenced raining, and increased into, a regular drir- 
ing storm. "We passed the most horrible night that ever fell 
to my lot to experience ; we were totally unprovided, aa there 
was no appearance of a storm when we lay down a short time 
after dark. We had provided wood only to cook with, and 
we were obliged to get it with great labour, and at the risk of 
breaking our necks, to keep from freezing. With great diffi- 
culty we kept our fire up until morning. The mountains here 
are as steep as the laws of gravity will admit, and in a state 
of decomposition; rocks from the ledges above were set at 
liberty by the rains, and came tumbling down past us, making 
a fearful crashing among the trees, increasing in speed until 
they landed among the rocks at the bottom of the ravine below 
us, with a noise which sent its reverberations up among the 
hills like peals of thunder. The impenetrable darkness of the 
night, the howl of the tempest, the crashing of falling rocks, 
together with the severity of the cold rain, almost snow, made 
the night truly awful. We saw a large grizzly bear just be- 
fore dark, and plenty of &esh tracks everywhere, which added 
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6 Notet upon Calt/omian Trees. 

BothiDg to the enjoTmeotB of the night ; d&j-light came at last, 
and with it a clear sky, which I hailed with more gratitude, I 
think, than I ever did in my life, thankful that I waa alive. 

" I had intended to have spent a portion of the day in collect- 
ing what few seeds I could; but the storm had beaten them 
off, 80 that all attempts in this vicinity were useless. After 
breakfast, we packed up and took the back track. After 
passing the first ridge, I descended into a deep gulch where 
there were a few trees, and found the seeds all gone. I de- 
scended again on the north side, and found one smalt tree that 
had a few shattered cones left, and obtained about a handful. 
I attempted to cut off the top, but the first few strokes of the 
hatchet knocked them alloff, and I was obliged to give it up for 
the season. We reached Monterey after an absence of nine 
days. We had killed on the trip, four deer, three antelopes, 
one hare, one wild cat, and seen two grizzly bears." 

This Eiccount of Mr Beardsley's gives an important hint 
to cultivators in this country. The tree being confined 
to a calcareous soil, would indicate that it would be well 
adapted to our chalk districts, which, for another reason, may 
be more suitable to it than our Scottish hills, namely, from 
their better climate. From its locality south of San Francisco, 
and Dr Coulter's remark that it grows 1000 feet lower on 
the mountains than Conlteri, it is probably less hu-dy than 
the general run of Californian pines. Still Hartweg's finding 
the cones frost-bitten, and Beardsley nearly getting frost-bitten 
himself, would seem to indicate that it grows in a climate not 
free from a considerable degree of cold. 

Next year (1867) Mr Lobb, the collector, paid a visit to 
the spot, but was scarcely more successful than Mr Beardsley. 
He found that the seeds were, like those of P. noMlis, sub- 
ject to the attacks of an insect in their green state, from which, 
of course, no precaution in the way of gathering, drying, <»■ 
packing, can protect them. 

Last year Mr Peebles' expedition has produced little more 
than Mr Lobb's. Notwithstanding that he was a month earlier 
than Beardsley, he was still too late. 

He returned on the 17th of September. He found that the 
cones were so ripe that the trees could not be cut (which wsb 
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Ifotea iQxm CaU/omian Treea. 7 

the nstul me^od adopted in procuring ooa«3 from the pneB in 
former expeditions) without scattering all the cones to the 
winds, 80 that all he got was obtained by climbing the trees 
and carefullj picking the cones. This diflSculty in reaching 
the spot at the right time is explained bjr a remark of Hart- 
wag's in regard to other plants. " Being now aware of the ra- 
pidity of Califoraian vegetation, I loBt no time in collecting 
such seeds as were worth taking, and returned to my head- 
quarters by the beginning of May. Most kinds had during the 
fortnight after I first saw them in Bower ripened their seeds." 
For the benefit of any future expedition, I may mention that 
a man of the name of Miers accompanied both ZiObb and 
Peebles as guide, and be knows the station perfectly. It is 
exceedingly uulikely, however, that any fresh ezpedilioB will 
be tried until the country is more opened up. The expense, 
danger, chance of bad eeed, &<:., &o., and small returns, will 
deter any one from trying it as a mercantile specnlatioUi and 
there is little in the district to induce an explorer to try such 
difficult ground which has been already examined. 

Mr Peebles mentions that the padres of the Mission use the 
resin of the tree for incense. My brother sent me a little of it, 
which I have tried, and find the odour pleasantly terebinthine. 

He also sent me a beautiful photograph of the cone taken by 
Mr G. Johnston, one of the principal photographic artists in 
San Francisco, which suggests a convenient and ri4)id mode of 
procuring information as to species from scientific head-qoar- 
terB, wiUwnt the expense and delay of sending bulky specimens, 
which may possibly be of no value. 

The cone does not appear to have been properly figured in 
any very Efcceseible work. I think, therefore, it will be an ac- 
ceptable offering to the reader to give the annexed figure, 
which I owe to the accurate pencil of Dr Qreville. 

Torreya myriatica. Hooker (Califomian Nutmeg). Plate III. 
This interesting genus was first coireotly described and pat 
upon its present basis by Dr Walker Amott in the " Anniala 
of Natural History" (1 et series), Vol. I., 1838. There are two 
Galifornian species : one, the T. taxifolia, or stinking cedar, 
is common both to the east aiid west sides of North America; 
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8 Dr Z^ander lindBsy on the 

the otber^ tlie T. MyritiMa or Califoroian nutmeg, is coofined 
to the veetern sides of the Rock; MoantaifiB. It receiveB its 
rernacolar appellation, not from its spicy qoalities, nor from 
possesaing any of the intriuBic properties of the nntmeg, bnt 
from its cone bearing a very close external resemblance to that 
fruit, more especially in the rominated appearance of its seed. 
Althongh known to my brother several years before, it was 
only first sent home by Lobb in 1857, and described by Hooker 
in the "Sotanical Magazine," No. 4780. The &iut and leaves 
are there figured, bat not the tree itself ; and as the form and 
aspect of the tree ia of interest on accoont of its relationship 
to the yew and pine families, I have thought it desirable to 
give the annexed figure of it, taken by Mr Peebles. It groirs 
to a height of 30 or 40 feet, and it will be seen that it bears 
cofisiderable resemblance in habit to an old larch. 



On the Action of Hard Waters upon Lead — (concluded). 
By W, Ladder Lindsay, M.D., F.L-S. 

It will be observed that all the waters examined possessed 
some action on lead ; though only in the cases of the rain waters 
was this action apparently dangerous in amount or degree. 

It has Bometimes been ignorantly believed that deposits in 
lead cisterns, such as I have described, are the precipitated 
salts of hard waters, which are themselves the meauB of cor- 
roding the metal ; and, under this impression, great care has 
been taken to scrape away the deposit so as to expose a fresh 
surface of lead. ThiBprocedure,ofcourse,haB only had the effect 
of aggravating the mischief ! Again, it has been imagined by 
those who regard such deposit as couBisting wholly or pajrtly 
of carbonate or other insolnble salts of lead, that the superna- 
tant water cannot possibly contain salts of lead, and cannot 
therefore possess any poiaonoua properties. Now, even the 
carbonate, which is undoubtedly insoluble in pure water, may 
be held in solution, it would appear, in minute quantity — suffi- 
cient, however, to possess poisonous properties — if the water is 
surcharged, as ia frequently the case, with carbonic acid. 
Further, it is not at all necessary that it be held in tolution 
in order to the development of its poisonous properties, for it 
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AeUon of Sard Waters upon Lead. 9 

may be Bimply held in suspension in a state of very minate 
division, in which case there is no doubt of its possessing a 
poisonous action on the haman system. Besides, the by- 
drated oxide, as well as the chlorides and nitrates, which 
are frequently, if not always, foimd in such deposits, are all 
sparingly soluble in water, and may b4, individually or se- 
verally, the source of poisonous action. It is sufficiently 
established, that the chlorides of lime and magnesia are com- 
mon constituents of spring waters ; but it is not perhaps so 
generally known that the nitrate — according to some che- 
mists, the nitrite— oi ammonia or other nitrates or nitrites, 
occur frequently in rain, as well as in river and spring, waters- 
The mere transparency of a water cannot be regarded as a 
proof that no lead exists in it. It may appear perfectly pore, 
and yet contain dissolved hydrated oxide, or other salts of lead, 
which are slowly thrown down as white and insoluble car- 
bonate on exposure to the air. 

A friend in London has furnished me with the particulars of 
the erosion of a new cistern in his new house at Brompton ; and 
similar cases are common in London. The cistern was roofed 
with wood ; no rain-water entered it ; the water supplied to 
the bouse was Thames water, from the Chelsea water-works, 
— a water which he describee to be regarded by laundresses 
as a soft water, compared with London pump or well water. 
This water, however, contains nearly 20 grains per gallon of 
solid matter, 16^ grains consisting of carbonate of lime, and 3 
of sulphate of lime and chloride of sodium; while oxide of iron, 
silica, magnesia, and carbonaceous matter, exist only in minute 
proportions. There soon appeared, and there continued to be, a 
copious white sediment on the bottom of the cistern. He made a 
practice of cleaning out the cistern once a-year ; and in about 
five or six years he found the lead fast becoming eroded 
over the spots most copiously covered by the white deposit. 
The remedy he resorted to was plugging the erosions or leak- 
ages with gutta percha. 

The case related by Dr Wall of Worcester*, and quoted by 
Dr CbristiBon,! is worthy of record here. A family, consisting 

* ITranaactiom of London College of Physicians, ii. 400. 
t TrtmtUe on Poiwni, 1835, p. 488. 
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of parents and 21 childreo, were constaDtlj liable to stomaoh 
and bowel complainta; 8 children and beth parents died in 
consequence. The house was sold after their death, and the 
pnrchaBer found it necessary to repair the pump, the cylinder 
and cistom of which were riddled with holes, and as thin as 
a sie?e. The plumber employed informed Dr Wall that ha 
had repaired it several times preyiously. Unfortunately, no 
analysis was made of the water, and we are left to infer that 
it was hard, from the fact that most of the water about Wcff- 
oester is hard. This, however, does the reverse of account for 
its action on lead : hence the cause in this case was supposed 
to be one of the three following : — 1. An unusually small pro- 
portion of salts ; 2. An excess of carbonic acid ; or, 3, " Which 
is perhaps fully more probable, the corrosion was the effect of 
some cbseure ffalvanie action .' " Now it is doubtless very 
convenient to ascribe or attribute cases, otherwise inexplicable, 
to " obscure galvanic action ; " but it is just to the rationale of 
this, and similar obscure actions of water on lead, that I am 
desirous of directing the attention of chemists. Many cases 
similar to that given by Dr Wall are on record ; but they are 
comparatively valueless, ^om the want of an analysis of the 
waters concerned. It is extremely desirable that, in all future 
records of cases, there should be given some key to the char 
racter of the wator. If nothing further can be statod or ascer- 
tained regarding it, the narrator would do service by mentioning 
whether it is hard or soft — whether it curdles soap, or forms 
a lather therewith. Dr Christison says, — " Of spring waters, 
which act with inconvenient or dangerous rapidity^on lead, 
several instoKeet might be quoted. Bat it is hardly worth 
while mentioning more than one or two by way of illustration : 
because the nature of the water has been very seldom de- 
scribed so carefully as to supply the means of explaining their 
operation."* 

It may be asked, in the case of cisterns so eroded, and which , 
must continue to contain the same kind of water, How is the ten- 
dency to erosion to be obviated ! In the cisterns mentioned at 
p. 252, it was obviated, after repeated solderings and patchings, 
by coating the lead with a composition of rosin and tallow, 
* TrMtiae on PoUou*, 183fi, $. 168. 
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which ba^ansvered the desired purpose admirably. Thte is the 
oommon mode of rectifjing the mishap in this quarter (Perth). 
Plnmbers, then, use a very suitable mec/ianical means of 
protecting the lead ; but a very ingenious chemical means has 
also been recommended b; several distinguished authorities. 
It has been found that different neutral salts protect lead from 
the corrosive action of water with very different degrees of 
efficiency — chloride of sodium in the proportion of ynVu'-t, and 
enlphateoflimein that of ^^irth. Of these, one of the most 
powerful ia phosphate of soda, a very small quantity of which 
added to a water, prevents ita action on lead. Hence it has 
been recommended to add to a water which is, or is supposed 
to be, corrosive of lead, a given proportion of this salt (about 
i^riiTff'^ part). Professor Christison has pointed out that this 
so-called *' preservative power " depends on, or resides in, the 
acid, and not the base, of the salt. For instance, the eulphate* 
of soda, magnesia, and lime, aa well as the triple sulphate of 
alujUina and potash, preserve, as nearly as can be determined, 
in the same proportion. In regard to their relative preserving 
power, it is found that salts, whose acids form with lead a 
soluble Bait, are least energetic, and vice versa.* Other me- 
chanical means might be suggested to remedy the evil com- 
plained of, — such as the substitution of cisterns of other me- 
tals, or of wood, earthenware, glass, or gutta-percha. Or the 
lead may he lined with gutta-percha, india-rubber, or other 
materials. But my object at present is merely to indicate 
fully the evil, not to suggest a temedy-t For an iUustra- 

* Treatise on PoiNma, 183 G. 

t From camniaiiic»tioiu receiTed in reletion to the above paper, as It waa Uid 
before the late meeting of the British Anocjation, I find that mj Ideal regard- 
ing tha coating of the interior of lead plpN and ciitemg with anbitancu on 
which water eierti do action, or, at Leaat, no delelerioui action, have been anti- 
cipated iy the patents of Mr E. K. Davis, of 42 Tenisoa Strset, York Road, 
Iiambeth, London. The lead he mannfacturei and lines he guarantee! to resist 
the action of waters of all sorts, as well aa of beer and almUar fluids; and bis 
patents extend to England, France, and Austria. The ssseDtial principle of his 
patents Is simply the lining or coating of the lead with aubatancei not acted upon 
b; water, beer, and other fluids, and which cannot, therefore, confer upon auch 
fluids polsonoUB or deleterious properties. The materiala he nsei are various, 
■pecimens of which I have had an opportunitj of examining for mjeelf through 
the bindneM of the patentee. I have accordingly «ver; confldence in recom- 
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tion of the deleterious effects on the huniaD system of hard 
water contaminated with lead, I am indebted to the kindness 

muidiDg Ur Davii'i paltinti to Ui« nottes of all who ara chuged tilth, or ccm- 
cerned Id, the coDTejknca or itoring npof water, baer, &C., Tor culinar; or drink- 
lag purpoMU. The ni&terlaU Hr Dafli OM* are ehlefl]' or two clauee, tIi.; — 

1. PureUn. AipeelalmaehineTjiiappllcd ; ths lekdpipeoriheetUoparated 
on In a ulid itate, but at a heat above the melting-point of tin. The fiued 
tin and lead are flrml; anited, It being eai; to make the tin coating of aaj 
daiirfld or deilrable thlckneu. If the coating be comparativelj thick, then 
there la virtuall; a double cylinder or tube, — the outer or thicker being of 
lead, the thinner and inner of tin. It ii perbapi necenary to eiplalD here 
that inch pipei are quite different from what are known to plumberi aa " tin- 
coated pipee." In the latter caae, the coating ii verj tbin, and eoneiatt of what 
ia termed " foatble metal," — a mixture of lead, bismuth, and tin. 

2. CompoaitiDaB of vaiioua gum*, realna, gutta-percha, caoutchouc, bitumen, 
and similar materiala, aeleetlng inch only aa form an adhcaive and flexible 
film, which will not be ruptured or abraded by the proceaaea of bending and 
otherwiae manipulating tlie lead. The epecimena of pipea I have eiamiued 
are fint coated Internally with a compoaltion of levBral of the materials just 
named, and lubiequently lined by a film of gutta-percha. Gutta-percha or 
caoutchouc cannot be directly applied ae coatlnga, from their non-adheaiveneaa 
to metal when precipitated from their aolutloni. But they adhere firmly to a 
•nrfaca of any of the compoeitiona prepared by Hr IHvta. 

In reference to Mr Davia'a patenta, the Bitiidtr remarks : — " Tbe most hope- 
ful and efficient remedy, however, now practically available, appears to be 
that provided under a patent aecnred by Hr E. K. Davis of Lambetb, for the 
coating (smongat other proceisea} of the interior of leaden water-pipea with a 
thin film or Inner tube of t^n, or of compoeitiona of gum-lace and india-rubber 
or gutta-percha, in a soft or fluid atate, by nieana of improvements in the naual 
machinery for making leaden pipea themaelves. The coatiog appears (in 
plecea of the thHoub tubea which we have purposel; eiamined) to be perfectly 
adherent, of quite aufflcient thickneae, and otherwise efficient in ita formation 
for tiie purpoaa in view." 

" The mechaniam by means of which these and other proceaaea are effected 
is ingenious ; and the patent of Mr Davis comprehenda various improvementa, 
— auch aa a double-action hydraulic presa, the casing of ao^ metal pipes with 
block-tin and other metala, the forcing of aoft met^la by compressed air, tiie 
plating of sheets In a way described, the making of dies for coating lead and 
other pipes with other metals, a mode of making still-worma, tlie coating of 
soft metal pipes with gutta-percha, india-rubber, Ac, and various other im- 
provements. It is with special reference to a remedy for the contamination of 
water by lead that we have examined the pipes coated under this patent; and 
we think it well deserves the public patronage, aa tending towards the realisa- 
tion of that very duairable end." 

The London plumbers, who are famUiar with the ftct that new ciatsma in 
Iiondon houses are frequently eroded to the extent of leakage in the coarse of 
one or two yean, usually apply as a remedy a coaling composed of rosin, 
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of a lady in Berbyahire, in whose hooseliold the followiog 
incident occurred.* 

" Mr B , the gentleman, who acted as tutor to our 

children last jear, came to aa eoon after ChriBtmaB. He had 
preTionsly been in perfect health, bo far as regarded the 
digestive organs, although the localities in which he had been 
residing — f^inhurgh during the College session, and Glasgow 
as his home — did not offer any peculiar advantages in this 
respect. Soon after his arrival he complained of dyspepsia 
in no ordinary degree. The usual remedies had no effect. 
A strict byatem of diet proved equally inefficacious. After 
exhausting the skill of our country practitioners, he went to 

Manchester to seek for relief there, Mr , a surgeon of 

lu-ge practice there, after a careful investigation of his mode 
of life, his symptoms, &c., told him that he could not account 
for the attack except on the supposition of lead being held in 

solution by the water. Mr B objected that he was the 

only invalid in a family of nineteen, and that he believed the 
water was from a spring, and conveyed to the house by iron 

pipes. Mr S rejoined that the conditions of his ordinary 

life were so favourable to health, the hours of the meals so 
appropriate, and the remedies which bad been used so fitted 
to benefit a case of pure indigestion, had there been no irri- 
tating cause, continued that the presence of lead in the water 
offered the only solution of the difficulty. On his return, 
we drew four bottles of water from four different taps within 
the house, and sent them to Professor for investigation. 

" The origin of the water with which we are supplied is 
rather singular. Far up on a high hill two springs, within 
ten or twelve feet of each other, rise, and mingle their water 
a few yards lower do.wn. One of them is exeeaaively hard; 
the other is equally »o/t Both flow together into a reservoir ; 
thence filtering through gravel, they pass into iron pipes, 
white lead, Euid grease ! Tbia, it n«ed hardlj Tm observed, it ■ moat objectioD- 
■bls remedj compsred wiUi the aabitancei eDtunerated la Hr DitvU'e patenta. 
DiiMilTed iodia-rabber hu, however, been applied to a similar pnrpoie ; and 
It has IieoD suggested to me bj an ingeniaiu correspondant that ■ vaniiih of 
coal-tar, whlcll dries bard and hit, and is deemed a most leTviceabla OMting 
fbr ezpoaed Iroo aad other metallic work, might also be used. 
* Marratiie eoQtained In letter dated Llth July 1868. 
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which, deBceoding into a deep valley, and croesing it, rise 
again to the hill on which onr hoaee is situated. It is carried 
up to the very top of the hnilding, and ia there deposited in a 
lead cistern, from which some leaden pipes lead it down to 
the bntler'a pantry and the place from which we used to get 
our drinking water. The kitchens, &e., were supplied from 
the iron pipes before the water ascended to the top of the 
house. The house is very lEu-ge, and the roof is flat. The 
cistern occupies a large space on the top, and is of course 
exposed in its full extent to the air. 

" Professor detected lead in the two taps leaditiff/rom 

the cwtem; the other two he declared to be perfectly free 
from it. The bottles were simply labelled with initial letters. 
We were very incredulous, and, on expressing our disbelief, 
he asked us to send the water again differently labelled. 
The result was the same as before. We immediately removed 
the filter to one of the kitchen pipes [the water from] which 
had been declared free from lead. In a short time Mr B. 
was decidedly better : he looked very much better, his colour 
dearer, and his whole appearance improved ; but he said he 
still felt occasionally some touches of his old complaint, al- 
though nothing in comparison to what he formerly endured. 
He has gone to Glasgow for the holidays, and wrote to me the 
other day that ' he ignores the very name of indigestion.' " 

In a subsequent letter,* explanatory of some details, the 
same lady informs me: — "We consider the water Aar^, al- 
though, as I mentioned before, there is a soft spring mingled 

with the hard one Lead was found in this hard 

water after it had been conveyed into a leaden cistern and 
distributed thence in leaden pipes through part of the house. 
No trace of lead was found in the same water, which waa 
also in the house, but flowed through iron pipes only." 

According to the analysis of Professor .the water 

drawn before it entered leaden pipes or cist«ms contained of 

Organic matter, per gallon, . 350 grs. 

Inoi^anic, „ ... 11.-37 



• Of dttt* 2d Augttit 1M3. 
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Thfl Utter consisted of the following salts : — 

1. Potafih. — a. Chloride — very small qiumtitj. 
6. Sulphate — a trace. 

2. Lime. — a. Sulphate — -rather abundant. 

b. Carbonate — small quantity. 

3. Magnesia .^-a. Chloride — rather abundant. 

6. Sulphate — small quantitj. 
e. Carbonate — small quKntitf. 

4. Iron. — a. Carbonate — ^very small quantity. 
6. Ammonia. — a. Nitrate — a trace.* 

The analyst designates the water " very soft," and reportt 
it as fit for all domeetio pnrpoB6B, in the absence of lead; 
while Mrs B., in her letters above quoted, repeatedly speaks 
of it as hard! It is now well known that the quality of 
hardness in water does not depend merely on the amount of 
its saline ingredients, but chiefiy on their kind or nature. 
Professor Graham points oat that some London waters are eoft, 
though containing as much as ts*!*^ of solid matter.t 

* Dkte of analTlfi, October 10, 18S7. 

t At mf reqncit, two Jwer bottlsi fUI of the vkten Id queitiou, — the ona 
■pecimen {So. 1) dr&wa from lead pipes Isiaing flrom a, I«Kd cisteni eoDtalotng 
the water, and the other (Ka. 2) token from iroD plpei, the water not haTing 
Id this cue been at all contained in, and not having paiaed through, leaden 
Teiaeli, were kindlj lent to ma for analyili in the beginning of Aagoit laat ; 
bat I was onable to orertake their eiamination till SOUi September, lij n- 
iDlta were ai follow! : — No. I ittii, on drawing the cork, a diitinct amell of >al- 
pharetted hj'drogen ; and the water oontalned a quantity of brown floccolent 
matter, apparently derlred from the cork. A itraam of eulphuretted hy driven 
waa paned thnragb th* wUV, both i> ill orlglual itato, ai reeaind, and 
after It had been greatlj concentrated bj evaporation. Hot a trace of lead 
WM dUeiVfeied by this or any otiier procav applied ; neither wh iron de- 
tected by the roagh qnalititlTe methodii employed. There wat a email pro- 
portion of sediment on evaporation. Carbonatee were comparatiisly abundant ; 
chloridee and aulphatee In very email quantity ; lime and magneeis ware 
plentiful, the former eipecially. — No. 3 alio had a ilight amell of inlphoretted 
hydrogen. The wsler gaTe pndwiy the *ame reactions u Ho. 1, except tliat 
the iulpbatea and carbonatea were ratber more abundint. 

It wilt be obaerTsd that there 1* Bome ditcrepancy between the analyiU 
originally made by an Engllih chemist and my own resulte as juit given. 
This ii not to be wondered at, when we conaider the changee in the eompoel- 
tion of waten produced by aeeaon, rainfall, drought, &c. A fall of rein, for 
inatanco, muat greatly modify the oampoaidon of waters, eapeclally If they are 
derived from the aurface drainage of an agricnltuml dtatrict. The tablgi 
fnrniahed by Dr R. D. Thomaon of 8t Tbomae' Hoapltal, Ijondon, and pabllabed 
in tha Reporti of the Re^etrsr-General <Ff Birthl, Deathi, Ac, abow dUtinctly 
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I vas recently icfoTmed by a friend in London, wlio for- 
merly lived in Brompton, that he conatantly or repeatedly 
Buffered from anomalona stomacli complaints while he resided 
there, and which be attributed solely to the water with which 
hie house was supplied being contaminated with lead ; of this, 
however, he had no chemical proof. The water he described 
as hard : it was supplied by one of the London water com- 
panies, — the water furnished by all of which contains, in 
comparison with the waters of Edinburgh or Aberdeen, large 
quantities of solid or saline constituents. He only got rid 
of his symptoms by removal to Olapham, where the water 
supply is derived from a garden-well, sunk in the gravel of 
the London basin. This water also is described as hard ; but 
it ia not contained in leaden cisterns, nor does it pass through 
leaden pipes. The same gentleman, who Is connected with 
the Metropolitan Board of Works in London, and who has an 
ample experience of such matters, informs me that such cases 
are very common in London, — so common, indeed, that he 
laughed at the idea of hard waters protecting lead. 

I will now briefly review the various theories or explanations 
that have been, or that may be, advanced to account for the 
action of spring waters, which are generally more or lees hard, 
upon lead. They may be tabulated as follows :— 

1. UnuHoally email quantity of 

a. The neutral bsUb generally, or in the aggregate. 

b. Particular neutral salts, such as the carbonates and sul- 

phates. 

2. Unusually large proportion of carbonic acid in the water. 

3. The presence of acids derivable &om decaying v^etable or 

animal matter. 

4. Presence of foreign bodies or accidental impnritieB. 
6. Presence of nitrite of ammonia. 

6. Presence of atmospheric air in the water, perhaps in un- 
usual amount. 
7- Use of leaden covers to cisternB. 

tba difference in the compoeitlon, from month to month, of the ume watera, 
■applied by the (ome metropolitan water companieB, and derived from the 
lame foorces. Dr Uedlock remarks,—" It not nnfraqaently happen! that a 
water which, «t one aeuon of the year, acta Tlgorouilj upon lead, hu do action 
upon it at other leuona." (0/. dtaC. p. 33.) 
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8. Long exposure of still water to the s&me surface of metal. 

9. Great extent of surface exposed. 

10. Galvanic action from the contact of different metale, or of 

different quaiities of the same metal, under water. 

1 1 . Chemical or electro-chemical causes, with which we are nt 

present unacquainted. 

"With & knowledge of the statementg of Profeasor Christison 
as to the power of the neutral salts generally to protect lead 
from the corrosive action of water, it is unnecessary to illus- 
trate the first half of the first proposition or cause above ta- 
bulated, because a water deficient in such salts approaches the 
characters of rain or distilled water. And further, with a 
knowledge of what has been determined in regard to the 
different protective powers of particular neutral salts, it is 
easy to comprehend how a water containing abundance of 
chlorides, but a minimum of sulphates and carbonates, should 
act upon lead nearly as readily and rapidly as if there were 
an absolute deficiency of all neutral salts. 

Professor Daniell says that all waters will corrode lead if 
they contain exeese of carbonic acid. " My friend, Professor 
Daniell," says Dr Pareira, " informs me that he has found 
lead in the well-water obtained at Norwood. The water irf 
very hard (that is, holds a large quantity of sulphate of lime 
in solution), and contains much free carbonic acid. It is the 
latter ingredient apparently which holds the lead in solution ; 
for, by boiling, the whole of the lead is precipitated. The 
water is raised from the well by a leaden pump, to which is (V) 
attached a few feet of leftden pipe. Professor Daniell's atten- 
tion was directed to the subject in consequence of the occur- 
rence of several cases of lead colic in the neighbourhood of 
his residence at Norwood."* Professor Taylor opposes the 
statement, that carbonate of lead is at all soluble in water 
charged with carbonic acid. " It has been supposed," says he, 
" that carbonic acid contained in water would partially dis- 
solve and suspend the carbonate in it ; but in saturating water 
-with carbonic acid, over finely-divided carbonate of lead, it 

• A Treatise on Pood aai Diet. By JoDathan Pereira, M.D., *c. P. 96. 
XiOD^on, 1843. See aleo Morson in Pbarmaceaticai Joarnat, November 1, 1S12. 
NBW SSRIBS. VOt. X. NO. I. JULY 1859. B 
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Tfts not found, on filtration, that any perceptible portion had 
been dissolved. "* " Natural water," says Professor Fownes, 
" highly charged with carbonic acid, cannot under any cir- 
eumatances, be kept in lead or passed through lead pipes with 
safety; the carbonate, though very insoluble in pure water, 
being slightly soluble in water containing carbonic acid."| 

It has been supposed, and with every prospect of the sap- 
position being correct, that the presence of decaying leaves 
and similar organic matters, whether of vegetable or animal 
origin, may favour the corrosion of lead by the development 
of various adds due to the gradual decomposition of such or- 
ganic matters. Fareira mentions a case ia which a fragment 
of mortar appears to have aided or determined the corrosive 
action of the water. 

" The presence of nitrite of ammonia in water," says Dr 
Medlock, " I have clearly established by the most conclusive 
experiments ; and it is to the presence of this substance, both 
in distilled waters and waters selected for domestic use, that 
the action of such waters on lead is due- The nitrous acid 
attacks the lead and forms the soluble nitrite of lead, which, 
by exposure to air, combines with carbonic acid, and precipi- 
tates the oxide of lead in the form of insoluble carbonate of 
lead, setting free the nitrous acid again to attack and dissolve 
a fresh portion of lead."t 

It has been suggested that the presence of an unusual 
amount of atmospheric air in water would favour or facilitate 
its action on lead. Doubtless it would do so were it proved 
to esist, but this cannot be an important element or agent in 
the action in many cases. The presence of air externally to 
the water is as much an essential to the action as is that of 
the water itself ; for, unless there is free exposure to the air, 
oxidation and the subsequent changes in the metal will not 
proceed. "Water is well known to be capable of holding in so- 
lution a considerable proportion of air and other gases. Rain- 
water, remarks Professor Christison, generally contains 2J per 

* Od Poisons. London, 1848. P. 4S0. •' Water Poiioned by Lead," 
t Manual of Elsmentarj Chemistry. London, IS56. P. S33. 
} On His Action of Certaia Watera upon Lead. Record of Pharmaey and 
Therapentica, Part II. Ijoodon, 1807. P. 34. 
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cent, of ita bulk of air, Ib wbich the proportion of oxygen gas 
is so high as 32 per cent, In vater from freshly-melted snow 
the proportion of oxygen is 34-8 per cent., according to the 
observations of Gay-Lussac and Humboldt, while the oxygen 
in atmospheric air does not exceed 21 per cent.* Professor 
Christison has also pointed out that distilled water deprived 
of its gases by ebullition, and excluded from contact with the 
air, has no action on lead.t 

7%€ use of leaden covers to ciatems is fraught with great 
danger, and fortunately ia comparatively seldom resorted to 
by plumbers. If cisterns are covered at all, probably the 
safest material is wood. However impure or hard a water is, 
however saturated with sulphates and carbonates, and how- 
ever free from plumbeous impregnation, the moisture which 
results from its evaporation, and which condenses on the 
leaden cover, is pure or distilled water. Hjdrated oxide and 
carbonate are produced in the ordinary way ; these gradually 
encrust the lead, and by-and-by scales or fragments fall off 
and drop into the subnatant water, in which they are partly 
dissolved, partly held in a state of suspension. 

Time ia a most important element or condition in the action 
of water on lead. The mere flowing of water through leaden 
pipes, and the standing of water for a long period in leaden 
cisterns, are two very opposite conditions. Accordingly, it is 
found that the same water which will cause no perceptible 
change on lead from short contact, will produce a copious 
deposit of oxide and carbonate on standing for some weeks or 
months. Professor Christison remarks this in regFtrd to Edin- 
burgh water, which contracts no material impregnation after 
a few days' contact. A cistern in bis laboratory in the Uni- 
versity of Edinburgh was left undisturbed for some five or six 
months with a few inches of water in it. After the lapse of 
thia period, he found " so large a quantity of pearly crystals 
lying loose on the cistern, and diffused through the water, 
that, when the whole was shaken up and transferred to a 
glass vessel, the water appeared quite opaque."^ I believe 

* Trana. R07. Soc. Bdin., Vol, 16, P.rt IL, p. 271. 

t TreatiM oa Poiioni, 1S35, p. 476. 

I Tre&tiM on FoUona, 9d edit. 1636, p. 491. 

b2 
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that such ia the action of Edinburgh water, — a water con- 
taining about 12 grains per gallon of solid matter," that in 
the course of ten days or a fortnight, while at rest in contact 
with lead, it will dissolve the metal to the extent of about 
i^th of a grain at least per gallon. Profeasor Christison 
again remarks, — "Neither ought ordinary terrestrial waters 
to be k^t very long in leaden veeteh ; because the same 
changes, though not appreciable in a few days or weeks, are 
nerertbelees accomplished in the course of time."! The late 
Dr Thomson of Glasgow says, when he lived in Edinburgh, be 
" could always detect a minute trace of lead suspended in tho 
water, which at that time was brought six miles in leaden 
pipes^J 

An equally important element in the action is perhaps the 
eirlent of turface expoted. It not unfrequentlyhappens that 
experiments on the small scale give erroneous, and conse- 
quently dangerous, results, merely because the surface exposed 
was too small and the time allowed too short. Professor Chris- 
tison gives an apt illustration. A gentleman in Dumfries- 
shire had resolved to introduce into his house, through leaden 
pipes, the water of a spring some three-quarters of a mile dis- 
tant. But, with a view to ascertain whether it was quite safe 
to do so, the usual experiment was made, of placing a few 
freshly-scraped or polished leaden rods in contact with the 
water for a few days. At the end of a fortnight, the result 
was imperceptible; from which it was forthwith concluded that 
this water might he conveyed through lead pipes and stand in 
lead cisterns with all safety.g The works were immediately 

'* Al t eompttntlre ibttement, I may h«re mentioii that, in round numb«n, 
tba wtter of Glugow, — ^applied from Loch Katrine, — contains from 1 to 3 
grain* per gallon of aoUd matter ; that of Aberdeen £ to 4 ; and that of Lon- 
don from IB to 30 ! 

t DUpenaalory, Sd edit. 1648. Art FhttiAum. 

t Chriitiaon'a Xreatiie on Poiaona, 183S, p. 187. 

% " Water, which tarniehea polished lead when left at nwt upon it in a glaa* 
Teiael for a few honn cannot be aafely trannnitted through laad pi pea without 
certain precautiona. ConrerMlj— it it prebaile, though nsl yit provtd, that if 
pollahed lead remain nntamiahed, or nearljao, for twanty-itiur houra in aglwa 
of water, the water maj be aafelj eon ducted tbrongh lead pipes."* Taylor, 
■ Chrlstlion, Tmns. Kaj, Sot Efllnb., rol ivUi ., put il.. p. 171. 
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carried out ; but the results were as dangerona as titey were 
unexpected. The water was soon fouud to be impregnated 
with lead to such a degree as to be opalescent. Analysis 
showed the water to have been extremely pure, containiDg not 
more than Ts^ifstlfof saline matters, which consisted mainly of 
sulphates, chlorides, and carbonates. Here the unintentional 
experiment with 784 square feet of lead produced very oppo- 
site results from that with a few inches 1 * 

Galvanic action in connection with the corrosion of lead 
seems to me to be a most hopeful field of research. It is ge- 
nerally called into requisition to explain all anomalous cases 
of the action of hard waters on lead. But this is making too 
much of it. I have no doubt that it exerts a powerful influ- 
ence in many eases, but it has yet to be distinctly shown in 
what cases, how and under what circnmatances, it operates. 
The subject is by no means new. Dp Paris long ago drew 
attention to it, and it has also been taken up by Professors 
Chriatison and Pareira ; but it is still, to say the least of it, 
very imperfectly understood. I would therefore strongly re- 
commend it to the study of chemists and electricians. The 
contact of other metals with lead, the nee of solder, the mere 
existence of impurities or inequalities in the lead, seem to deter- 
mine galvanic action ; in which event the lead " becomes more 
susceptible of, and exposed to, the agency of electro-positive ele- 
ments, among which are alkalis and alkaline earths, and these 
exert considerable solvent power over iff " Galvanism," says 
Professor Christison, " is a most important co-operating agent, 
or rather, perhaps, it should be considered a distinct power, 
for it acts with energy where water alone acts least, — viz., 
where there is saline matter in solution, because then a gal- 

too, Ttgtrit tbe freebly-Kraped piece of lead u a gooi tMt of the absolnte 
purltj of distilled water ; and, coDvenely, of the liabilitj of vrUor (o poliODOiu 
impregnBtioQ with lend. If the freih mBtilllc aarfue, uj* he, remain bright 
after some days, or onlj scqaire a faint locrustaUon of sulohate, and if ibI- 
pbnretted hydrogen doea cot give a browo tiat to the water, there ia but lillle 
dsnger of its bacomlng poiaoned witb lead.* 

* Treatlee on Poliona, 3d edit. 183S, p. 489. 

t Pareira on Food and Diet, p. 97, and Brande's Diet, of Mat. Med. and 
Prsct. Pbarmacj, p. 60. London, 1839. 



11 FoiHiu. London, 1H8, p. UD— " ^ 
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vauic current of greater force is excited. . . . Even ioequ&li- 
ties in the composition of the lead maj have the same effect. 
Sheet-lead, long exposed to air or water, ia sometimes corroded 
in particular spots ; and these will always be found in the 
neighbourhood of parts of the metal differing in colour, hard- 
ness, or texture, from the general mass. This, however, is a 
mere 9\q>position ; but it affords ready explanation of the 
corrosion. Similar effects may arise simply from fragments 
of other metals lying long in contact with lead. . . , I 
have no doubt that many of the instances of unusually rapid 
corrosion of lead by water, — such as that mentioned by Dr 
Wall, are really owing not to the simple action of water, but 
to galvanic action, excited obscurely in one or other of the 
ways now mentioned."* 

In the course of a lecture on " Public Health," delivered in 
the City Hall, Perth, on 4th January last, Dr Stirling of 
Perth made the following statement in regard to the influence 
of galvanic agency in aiding or determining the corrosive ac- 

• Treitiee on Poisona, pp. 494-6, 

In the diictusioD following the rcBding of this paper at the British AModa- 
tion, seTeral inttreating illustrations vera given of corroiiTO action on lead 
and copper, attributable, or suppoaed to be attributable, to galvanic action. 
For inatance (I quote l>om a Leede neirspaper), " a member said that when 
copper sheets from different factories vers joined together to cover the twtConis 
of gliips, strong galvanic action wbb set up when the; were immersed in tea^ 
water. When all the sheete on the bottom of the ship were of the same kind 
of copper, the corrosion wasTer^ slight. As lead was affected in a similar man- 
ner, the sbeetB of that metal oaed for litiing cisterns ought alv/ai/a (o bs of oh« 
kind:' 

" Dr Edwards attributed the different action of the same water on different 
lead cisterns to the fact that some sheets of that metal were made from old 
lead, containing an admixture of solder, which caused it to be corroded bj 
galvanic action. It was shown that thirty or fort; years ago, cisterns were not 
so much acted on by water as now ; and it was probable that this was owing 
to the fact, that the silver in lead waa now extracted, whereas formerly it was 
not worth while to do so. The long corroded streaks which were often ob- 
served in sheet-lead were caused by galvanic action set up by small portions 
of tin which had been attached to old lead." 

"The Rev. W. V. Harconrt could not understand how the presence of silver 
in lead could affect it much, considering the electrical relations the two metala 
bore to each other. In his opinion, it was advitabU to vM I(ad«n vtatXt for 
Xoldhtg wattr <u littit aiponibki for it loai clsar that htahh uiai in coniKmt 
dangirfrot* It." 
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tioD of varioas waters, containing saline matters, on lead : — 
" Having compared the effect produced on lead rods immersed 
in solutions of various neutral salts, in distilled water, with 
that produced on similar rods in contact with copper wire, im- 
mersed in solutions of the same salts, and of the same strength, 
I am led to the following conclusions, viz. — ■!. That galvanic 
action ia a most powerful agent in promoting the corrosive 
action of certain waters upon lead ; 2. That, in water con- 
taining a small proportion of certain feebly protective salts, 
galvanic aotion is slightly, if at all, produced ; '6. That, in water 
containing the same salts in so large quantity as to be consi- 
dered protective to the metal, galvanic action is so powerfully 
induced as to render the water, instead of innocuous, nearly 
as corrosive as the very weak solution ; 4. That, in water 
containing certain powerfully protective salts, galvanic action 
is sufficiently produced to render it doubtful whether any sa- 
line solution can altogether protect lead from corrosive action, 
when, from the nature of the containing vessel, or other cause, 
galvanic currents 'may be induced." 

Lastly, there are perchance other chemical or electro- 
chemical causes, whose action is presently unknown or im- 
perfectly understood. These I leave with confidence for in- 
vestigation in the hands of the Chemical Section of the British 
Association ; for on such causes or their action I am not pre- 
pared to throw any light. 

I firmly believe that cases of lead poisoning on the small 
scale, or rather, I should say, in a minor degree, are constantly 
occurring in all our large towns from the plumbeous impreg- 
nation of drinking-waters. The medical man is often ex- 
tremely puzzled to acoount for certain anomalous symptoms 
in his patients ; and ,he puzzles himself in vain, until he at 
last bethinks himself of the assistance of the chemist, who 
discovers lead in the drinking-water used. Attacks of lead 
colio — isolated or endemiS — are frequently the first circum- 
stance to attract attention to the state of the water supply. 
On talking over the matter with medical men in London and 
elsewhere, I find the suspicion strong, though they are seldom 
in a position to prove indubitably the correctness of their 
suspicion, that many obscure cases of colic and other intes- 
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tinal affections, as well as of paralysis of the nature of lead 
palsy, — sometimes going on to a fatal issue, — are really due 
to plumbeous impregnation of drinking-waters ; and under so 
many different circumstances do such cases occur, that, in a 
large proportion at least, the water so impregnated must be 
hard in the sense Id which I have used that term. In all 
cases of obscure colicky or paralytic complaints, — especially 
if it be found that several persons are simultaneously affected, 
— the condition of the water supply should be diligently in- 
quired into, with a special view to the presence in it of lead. 
Dr Roberton of Manchester remarks, — " What I would here 
advert to is the custom, so general in England, of using lead 
cisterns for storing water, especially where, as in many of our 
towns, the supply is intermitteut. Such cistern water is 
always tainted tvitk lead, not in qnaotity, it may be, to pro- 
duce the distinguishing symptoms of lead poisoning, but 
enough to affect very injuriously the stomach and nervous 
system of persons habitually using it."* 



For the benefit of those who may be desirous of following 
up the subject of the foregoing remarks, I beg to append, in 
a collected form, a few bibliographical notes: — 

Professor Gliristisaii of Edinburgh ; 

1. Treatiee on Poisons. 3d edit. 1636. Ediobnrgh. 

2. Dispensatory. 2d edit. Edinburgh, 1848. 

3. Paper in Transactions of Boyal Society of Edinburgh. 

Vol. XV., Part II., 1842. 
Professor Pareira ; 

1. A Treatise on Food and IHet. London, 1843. 

2. Elements of Materia Medica and Therapeutics. 3d edit. 

London, 1849. 
Professor Taylor : 

1. On Poisons. London, 1848. ' 

2. Guj'a Hospital Reports. No. VI., O.S. 

Dr Wall of Worcester ; Transactions of London College of 

Physicians. II. 400. 
Dr Scudomore : Analysis of the Water of Tunbridge Wells, 

1816. 

* A Few Additional Suggotions with a view to the Iraprovement of Hospitals. 
fij Hr John Brotherton. [Reprinted from the Tnuiuctione of the M»nchestar 
Statiatical Bociet;. Read Much 31, 1866.] 
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Dr Thomson of Glasgow in Appendix to above. Also in Edia- 
burgh Medical and Surreal Journal, Vol. XII. 

Dr Lambe of Warwick : Besearches into the Properties of 
Spring Waters. 1803. 

Dr Teats : Hinta on a Mode of Procoring Soft Water at Tnn- 
bridge. Jonmal of Scienoe, XIV. 362. 

Vitmrius: Do Architectura. L. VIII., c. 7. Quot modis ducan- 
tnr aqnsB. Ed. Dan. Barbari, 1567, pp. 262-4>. 

Galen : De Medic, secnndnm locos. LVII. 

Wood and Bache; The Dispensatory of the United States of 
America. 3d edit. FhiladelpMa, 1836. 

Professor Graham : Elements of Chemistry. 1842 : and Vol, 
II. London, 1858. 

K. Phillips, in Beport irom the Select Committee of the House 
of Lords appointed to inquire into the Supply of Water to 
the Metropolis. 1840. 

Dr Bostock, in Report of the Commissioners appointed to in- 
quire into the state of the Supply of Water in the Metro- 
polis. 1828. 

Brando's Dictionary of Materia Medlca and Practical Pharmacy. 
London, 1839. 

Morson in Pharmaceutical Jonmal. November 1, 1842. 

M^rat : De la Colique M^tallique. 

Rosier : Observations sur la Physique. XIII. 145. 

Beck; Elements of Medical Jurisprudence. London, 1836. 

Turner's Elements of Chemistry. By Liebig and Gregory. Lon- 
don, 1847. 

Dr Medlock : " On the Action of certain Waters npon Lead :" 
Becord of Pharmacy and Therapeutics of General Apothe- 
caries' Company, London. Part 2. 1857- 



Descriptiona of some new species andvarietiet of Navieulce, 
SrC; observedin Califomian Ottano. By R. K. Greville, 
LL.D., F.R.S,E., &c. 

Among the NaviculfB I have obseryed in Californian Guano 
are seyeral of a very perplexing appearance ; espeoiallj those 
belonging to the group of which N. Lyra may be considered 
the representatiTe. Some of these forms strikingly illustrate 
the exceeding difficulty of determining what characters really 
go to constitute a species among these minute and variable 
plants- But it is amusing to notice the difference of opinion 
which still exists on the question of species. Professor J. 0. 
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Agardh, after quoting some eminent naturalists, thus bnefi; 
recapitulates ; — " Ex his, quse breriter attulimus, satis, credo, 
apparet, tres nostra eetatia vel ezcellentissimos naturee inves- 
tigstorea in ilia, quam proposuimus, qaieatione dijudicanda, 
inter Be dii'sentire. SchleideniuB sola indi?idua, Ltndley 
species, Friesius species et genera a uatura vult constituta, 
majores omnes ordines ab arte inventos esse." * 

We have unquestionably much to learn regarding the value 
of characters presented bj the DiatomaceEs. In the present 
state of our knowledge, it would appear that scarcely any one 
character taken by itself is to be relied on ; and that even a 
combination of characters which may he sufficient for the de- 
termination of species in one genus may be unsatisfactory in 
another; and where groups or sections happen to be, what 
is called exceedingly natural, the difficulty is greatly increased. 
Indeed, it often becomes a question, whether it is best to 
leave a doubtful variety to embarrass the diagoeai*, or to s^ia- 
rate it under a provisional character. No law can be laid 
down on this subject which shall practically be a clear and 
unerring guide. Among the Diatomaceee, the process of self- 
division, by means of which any deviation from the normal 
condition of a species becomes stereotyped and perpetuated 
with inconceivable rapidity, complicates the idea of a species 
to an extent unknown among the higher orders of vegetables. 
For example, let A represent a species of Diatom. By some 
unknown cause, one of its progeny, B, becomes so changed as 
to constitute a well-marked variety. Another of its progeny, 
0, undergoes a different but equally decided change ; and 
possibly the same thing may occur in others. Now, these 
varieties or aberrations from the typical condition may be 
propagated, according to the late Professor Smith's calcula- 
tion, at the rate of a thousand millions in a single month. 
Then, as there is no reason why B and should not also have 
an indefinite number of nonconformist children, all removed 
in one character or another a second stage from the type, and 
producing duplicates by thousands of millions, it is manifestly 
impossible to say where the confusion is to end. But this is 

* Theoria S]ril«mB,tia PIuutBrum, Ac, 1808, s laRrned and valuable nork. 
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not all. By the process of coojugatioD, what Mr Thfraites 
calls " Sporangial fruBtules," are produced, which are very 
much larger than the ordicary size of the parents, and these 
it is presumed, multiply equally freely by self-division, and 
are equally liable, from accidental causes, to have their devi- 
ations from the normal state perpetuated. Such is the theory ; 
and to arrive at anything like fixed specific distinctions would 
seem to be almost a hopeless endeavour. Nevertheless, by 
correcting processes unknown to us, we cannot doubt that the 
typical characters of real species are preserved. There must 
be a limit to the influence of the disturbing causes above 
mentioned ; for order and individuality are conspicuous in 
the marvellous works of the Great and All-wise Creator. 

Navicula, Bory. 

N. irrorata, n. sp. Grev. Val^e oblong, suddenly con- 
tracted at the obtuse and produced extremities ; striae slender, 
conspicuously moniliform, interrupted, forming a broad band 
parallel with the margin, and a very narrow and irregular 
one next the median line ; the linear blank spaces disappear- 
ing before reaching the ends. Length 0055" to -0070"; breadth 
■0020" to 0024" ; strire 15 in 001". (PI. IV., fig. 1.) 

In Californian Guano. 

A remarkable species, having considerable affinity with N. 
prcBtexta (Ehr.), figured in Professor Gregory's Paper on 
the Diatomaceffl of the Clyde (Trans. Roy. Soc. Edin., vol. 
21). The striae in N. irrorata are slender, and, under a suf- 
ficiently magnifying power, are found to be composed of dis- 
tinct oval granules about 15 in 001". The marginal band of 
strife constitutes about a third of the entire breadth of the 
valve ; the inner edge of the band forming a straight line until 
near the extremities, where it curves inwards. Opposite the 
nodule several of the stride are finer and more crowded. Next 
the median line they are curiously irregular, influencing to a 
corresponding extent the contour of the blank spaces. At 
the nodule these stri% consist of three or four granules ; 
at the distance of about a third of the space between the 
nodule and the extremity, the granules are rather suddenly re- 
duced to one ; then after a similar interval, they are increased 
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to two, antil the; nearl; reach the produced enda, which are 
filled up with granules more or less closely and irregularly 
disposed. 

N. polyttieta, n. sp., Grey. Valye elliptical, obtuse ; strite 
formiug a narrow external band, moniliform, passing into dis- 
tinct punctiform granules, which are scattered over the whole 
vacant area of the valve. Length, 0024"; breadth, -0011"; 
striffl, 25 in -001'. (PI. IV.. fig. 2.) 

In Calif omian Guano. 

A minute but apparently well-marked species, allied to the 
preceding and to N. prcetexta. The outline is purely ellip- 
tical ; the marginal band of stris less than the fourth part of 
the width of the entire valve. The space thus left unoccupied 
by true strise is filled up by irregularly scattered puncta. 

iV, Lyra, Ehr., var. recta, Grev. Valve elliptical, obtuse ; 
blank spaces contracted at the nodule, but otherwise parallel 
throughout their length with the median line, from which 
they are separated by a very narrow band. Length, -0084" ; 
breadth, 0026" ; stris, 24 in 001". (PI. IV., fig. 3.) 

Id Califomian Ouano. 

I offer this truly splendid Navteula as a variety of the 
protean N. Lyra, the precise characters of which species we 
are not, I apprehend, even yet in a position to define. I have 
only seen two examples of the extraordinary size I have re- 
presented, which may be sporangial frustules, but have noticed 
many approaching towards it, all more or less elliptical or 
slightly produced at the enda, and distinguished by the straight 
narrow blank spaces. 

N. approximata, n. sp., Grev. Valve oblong, obtuse, pro- 
duced at the ends ; strife interrupted ; the linear acuminated 
blank spaces separated from the median line by an extremely 
narrow band, straight opposite the nodule, somewhat converg- 
ing towards the extremities. Length about '0044" ; breadth 
about 0018" ; striie, 17 in -001". (PI. IV., fig. 4.) 

In Califomian Guano. 

Although belonging to the same group, and allied to N. 
Lyra, this seems to be really distinct. I have examined many 
frustules, and they uniformly agree in the total absence of 
any contraction of the blank spaces opposite the nodule. 
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Od the contrary, there is frequently a tendeccy to become 
slightly convex' at that part, as is seen in the figure I have 
given. From N. Heniiedyt it differs in the form, in the 
linear blank spaces being closely parallel with the median 
line, and in the much larger proportion of blank space ronnd 
the nodule in consequence of the greater shortness of the 
extremely narrow bands of striae next the median line. The 
strise are also less numerous than in both N. Lyra and N. 
Hennedyi. 

N. Californica, n. sp., Grev. Valve broadly elliptical, ob- 
tuse, the sides somewhat angular ; strite moniliform, inter- 
rupted, constituting a narrow marginal band, and a very 
narrow row on each side the median line, the larger portion 
of the valve being blank space. Length, -0044''; breadth, 
■0027" ; marginal strite, 20 in -OOl". (PI. IV., fig. 5.) 

In Califomian and South African Guano. 

A very fine, and apparently well-marked species. A larger 
series of specimens might exhibit the same tendency to varia- 
tion in outline that is so frequent in the section of Naviculee 
furnished with interrupted strise. In an individual from South 
African Guano now before me, the frustule is somewhat nar- 
rower, but in other respects precisely the same, even to the 
sides of the valve, which, being straight for a short space in 
the middle, produces an angular appearance. The singularly 
large proportion of blank space at once arrests the eye, and 
in contrast with it the exceedingly narrow row or band of 
striie close to the median line. It may be remarked that 
these strise, which are usually assumed to be the continuation 
of the marginal striae, interrupted only by the intervening 
blank space, in this case take an unexpected direction. The 
marginal strise throughout their whole length are arranged so 
as to form lines (were they continued) concentric with the 
extremities ; but near the ends, the short strite next the 
median line, instead of being pointed so as to meet the others 
concentrically, are directed so as to form an acute angle with 
them, and actually do so where the two sets of strise meet. 

N. nummularia, Ti. sp., Grev. Valve suborbicular ; atrire 
moniliform, interrupted by two narrow linear blank spaces 
which contract opposite the nodule, and then curve outwards 
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and converge and meet at tbe termiDsl nodnles. Length, 
■0012^ to -0018"; breadth, -0010" to -0015" ; strise about 24 in 
■001". (PI. IV., fig. 6.) 

In Califomian Guano. 

A curiouB little epeciee belon^ng to the N. Lyra group, 
with the strite highly concentric with the extremities. The 
blank spaces have a considerable resemblance to those of N. 
foreipata. Were it not for these blank spaces the frustnles 
might easily be referred to Cocconeis. This may prove to be 
an extreme form of some other species. 

N. gemmata, D. sp., Grev. Valve linear oblong, obtuse, the 
sides straight or slightly concave ; strise moniliform, inter- 
rupted, reaching half-way to the median line, with a single 
row of puncta intermediate between the striie and the line. 
Length about -0058' ; breadth about -OOie* ; strie, 10 in OOl". 
(PI. IV., fig. 7.) 

In Califomian Guano. 

An exceedingly brilliant and beautiful diatom, well distin- 
guished by the distant strite, which form a band parallel with 
the side of the valve, and gradually narrowing at the ends. 
Two rows of puncta (one on each aide) are situated half-way 
between the striee and the median line, which diminish in size 
as they approach the nodule and the extremities. The affi- 
nities of N. gemmata is with N. Crdbro and its allies. 

Stadroneis, Ehr. 

S. apiculata, n. sp., Grev. Valve elliptical oval, obtuaely 
apicnlate ; stauros linear, reaching half-way from the median 
line to the margin. Length, ■0020'; breadth, ■0010"; 8tri» 
fine, 34 in OOr. (PI. IV., fig. 8.) 

In Califomian Guano. 

A graceful, but inconspicuous object, not liable to be con- 
founded with any other species known -to me. 

Explanation o/Flate. 
Plate IV. 
Fig.l. NsTicala irrorattt; 2. N. polysticU; 3. H. Lyra, var. recta; t. N. 
■pproximata ; 6. N. Califomica ; 6. S. nnnimalaris ; 7. N. gemmata ; 
8. StaaroneEs apicnlata. 
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On some Fossil Bovine remains found in Britain. By Wm. 
Turner, M.B., London ; Demonstrator of Anatomy, Uni- 
versity of Edinburgh.* 

The Fossil remaine which I am about to bring before the 
notice of the Society this evening belong to the Bovine 
Family of the order Ruminantia. They have been collected 
from various localities, and have been placed at my disposal 
for purposes of description by several friends to whose care 
their preservation is due, and to whom I must confess my 
acknowledgments for permission to make use of them on this 
occasion. 

The largest and most characteristic of these Fossil Bones 
are from the Anatomical Museum of the University of Edin- 
burgh, where they have formed a part of the osseous collection 
for upwards of forty years. No description of them has ever 
been put on record. I have, through the kindness of Professor 
Goodsir, an opportunity of describing them to the Society this 
evening. These bones consist of two crania, a femur, scapula, 
humerus, the second cervical vertebra, a rib, and the left horn- 
core with a small portion of the frontal bone. Unfortunately 
no account either of the locality in which they were obtained, 
or of the deposit in which they were found lying, has been 
preserved ; and from the length of time which has elapsed 
since they were discovered, it is almost hopeless to expect that 
any accurate information respecting these important and inte- 
resting particulars will ever be obtained. If one might form 
an opinion, however, respecting the nature of the deposit in 
which they had been imbedded, by the deep brown colour of 
the outer surface of all these bones, with the exception of the 
larger cranium, one would be led to suppose that they had 
reposed for a lengthened series of years either in close contact 
with a peaty soil, or in water deeply impregnated with organic 
matter. 

The two crania present all the characters which belong to 

that great fossil ox which has been described by Bojanus and 

Owen by the name of Boe primigemut. These are especially 

the great length and peculiar curvature of the horn-cores, their 

* Re&d before tfa« Rojal Phjeickl Society, S3d Febrwr; 1859. 

D,q,i,.cd by Google 



32 William Tarner on tome 

origin, from the extremities of the ridge vhieh separates the 
frontal from the occipital portions of the craniam, and the 
slightly coucave forehead with which the plane of the occiput 
forms an acute angle ; characters which were first specifically 
laid down by Cuvier,* and which enable the anatomist to 
distinguish the cranium of the Bos from that of the Aurochs, 
with which, at the first glance, it might be confounded. Both 
the crania have evidently belonged to fully formed animals, 
probably, indeed, advanced in years ; for the sutures are almost 
without exception obliterated by ossification, and the two last 
posterior molars which remain on the left side of the upper 
masilla of the best preserved skull are very much worn. 
These are the only teeth which have been preserved ; portions 
of the fangs of one of the other molars are still present, how- 
ever, in their sockets. In this ekull, all the bones of the 
cranium, as well as those of the face, with the exception of the 
lower Jaw, are in an almost perfect condition. The other 
cranium is not in so good a state, for all the facial bones have 
been broken away, and the base of the skull ie very much 
injured ; the ends of the horn-cores have also been broken off, 
so that their original length cannot be ascertained. In both 
crania the horn-cores are tuberculated at the base, and marked 
with long grooves on the surface. These characters are also 
seen in the single detached horn-core. Both crania exhibit 
corresponding dimensions in their several parts, so far as they 
are present in the two specimens, so that one must suppose 
that the animals to which they belonged were of equal size in 
most particulars. I subjoin some of the principal measure- 
ments, contrasting them at the same time with those of " the 
magnificent specimen of an entire skull from near Athol, 
Perthshire, now in the British Mu8eum."-|- 

Britieh Maseam, E. U. Muaeum. 

Length of SbiU, 36 26^ 

Breadth of Forehead between homi, 10^ 9^ 

Breadth of Occipit&l Coudflea, 6 6 

Length of Beriea of Upper Molar Teeth, 6^ 6i 

* Menagerie da Mnaeam d'HiBt. Nat. Art. du Zebu ; Ouemttu FotsiUi, I. if. 
p. 109. 

t Owen — " Hlitory of Britiah Contt Mammali and Bird*," p. BOl. 
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Whilst the skulls agree pretty cloeel; in aeveral of their 
measurement B, there appears to be a conBiderahle differenoe 
between them aa regards their length. Profeasor Owen does 
not state what were the extreme points between which he 
measured. In the most perfectof the two crania in the Edin- 
burgh Untvereity Museum, the length of which Is above giren, 
the line was drawn from the frontal ridge between the hom- 
cores to the tip of the intermaxillary bone. If the line be ex- 
tended backwards, however, as far as the occipital foramea, 
the measurement is increased to 33i inches. The span be- 
tween the tips of the horn-cores is thirty inches, and the cir- 
cumference of the cores at the base 15 inches ; between the 
orbits the skull measures 12 inches. 

If, as may Tery reasonably be conjectured, these crania were 
found in Scotland, they add another to the many previously 
existing examples of the existence of this large Bos in this 
country. In addition to the instance already quoted from 
Professor Owen's work, Dr Fleming* has recorded instances of 
the existence of large bovine crania in the marl-pits of Scot- 
land, " exhibiting dimensions superior to those of the largest 
domesticated breed." These, however, he refers to the Bo» 
taurue. I have had an opportunity of seeing the cranium par- 
ticularly referred to by Dr Fleming. It is a remarkably fine 
example of the Boa primigeniue, the teeth, especially, being 
well preserved. It is now in the Museum of the Free Church 
College. In the Museum of the College of Surgeons in this 
city, is a well-marked specimen of the cranium of this animal. 
In the Museum of the Society of Antiquaries there are three 
crania, two of which are in very good condition, they were 
obtained in the southern counties of Scotland. Dr J. A. 
Smith informs me that abont forty years ago many crania 
were discovered in these counties by the diggers for marl. 

Mr Parkinson also, in hie " Organic Remains,"* states that 
he has in his possession specimens of Bovine Fossils obtained in 
Dumfriesshire. Professor Owen is of opinion that the Bot 
primigeniui " maintained its ground longest in Scotland before 
its final extinction." This opinion is founded on the very 
recent character of the osseous substance. 



* Hiitorj of British Aaimul*, p. 24. t Vtd. lii. 

MIW SBBISS. VOL. X. «0. I. JULY 1868. « 
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It is probable that the femur, scapula, humerus, rib and 
vertebra were fouod iu the same deposit, and along with the 
least perfect of the above described crania ; for they present 
in their deep brown colour corresponding appearances exter- 
nally. If such is the case, we shall be justified in regarding 
them as bones belonging to the Soe primigemus. On con- 
trasting them with the corresponding bones of the modem 
Bob inhabiting this country, I find that they present the 
same anatomical characters, only on a much larger scale, on 
account of their greater size. This is seen especially in the 
spines, trochanters, tuberosities, and other ridges and promi- 
nences for the attachment of muscles and ligaments, which 
are all developed in an exaggerated form, and indicate most 
prominently what the great muscular development of the 
animal must have been. These bones are all in an admirable 
state of preservation, the osseous characters being distinctly 
marked, and the various articular surfaces smooth, and pre- 
senting their divisions into distinct facets as clearly as in the 
recent bones. As a means of arriving at a proper estimate of 
the great size of these bones when contrasted with those of 
the common ox, I subjoin certain comparative measarements 
vbtch I have made, premising that the hones of the common 
ox which I have taken, although obtained from a young speci- 
men in which the epiphyses are only partially united to the 
shafts by ossification, have yet, from their size, evidently be- 
longed to an animal of a large breed. The fossil bones, on 
the other hand, have all belonged to an adult animal, for the 
epiphyses are completely ossified to the shafts. 

Iliffkt Femur. 
Extreme length. 

Circumference of middle of shaft. 
Diameter across coudfles posteriorly, 
Greatest diameter of upper end of bone, 

Left ScapKla. 
£streme length. 
Extreme breadth, 
Length of spine, 
Longest diameter of glenoid fossa. 

Sight Humerus, 
Extreme length, 
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Right Humenu. 
Circumference of middle of shaft, 9i 

Breadth across condyles, 4^ 3^ 

Greatest diameter of articular surface of head, 5 4 

The rib is most probably the seventh on the right side. Its 
length is 2S IccheB, and its greatest breadth 2^ inches. 
The vertebra is the second cervical or axis. 

Extreme height, 8 

Extreme antero-posterior diameter, 7 

Circumference of anterior articular surface, 14 

The bulky nature of the spine and other processes of this 
vertebra point to the great size of the head of the animal to 
irhich it belonged, and indicate a corresponding development 
of the muscles and ligamentouB structures which must have 
been connected to it. 

From some further measurements that 1 have made, I have 
endeavoured to arrive at some estimate of the size of the eiitire 
skeleton of this great extinct Bos ; this has been done hy com- 
paring the length of certain of the bones of the common ox 
with the height of that animal's skeleton, and then contrasting 
them with corresponding bones of the fossil animal now be- 
fore uB ; this comparison has led me to the conclusion, that 
the skeleton of the extinct animal must have stood nearly six 
feet in height at the shoulder. If we now imagine this skele- 
ton clothed with a thick coating of powerful muscles and 
hairy integument, having appended to the anterior extremity 
of the spine an enormous head with a pair of large and widely 
curving horns, we may form some idea of the formidable ap- 
pearance that this extinct animal must have presented when, 
in the full vigour of its existence, it roamed unfettered through 
its native forests. 

The other fossil remains, of which I have specimens, were 
found at different periods in the north-western division of the 
county of Ijancaster. They were not obtained in the same 
locality, but at places several miles apart from each other ; 
some being found in the district of Filling, in the immediate 
neighbourhood of the mouth of the river Wyre, others close to 
the town of Preston. From information with which I have 
c2 
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been snppHed, I tbink it probable that the stratam in which 
they were imbedded was of the same nature, consisting of sand 
and gravel, lying immediately beneath the peat. 

The specimens from Filling consist of a large vertebra and 
a tooth. They were tranBmitted to me by the Rev. J. D. 
Banister, the incumbent of that district, a gentleman who, for 
a long series of years, has paid great attention to the natural 
history of the locality, and who carefully preserves any object 
of interest which may fall in his path. I have been favoured 
by Mr Banister with the following particulars of the deposit 
in which they were found : — " Filling Moss is an extensive 
post-tertiary fresh-water deposit, situated between the mouths 
of the rivers Wyre and Cocker. It forms the present coast- 
line between these rivers, and is bounded on the land side by 
an ancient sea-beacb, distant, on an average, two miles from 
the present sea-beach. The surface consists for the most 
part of fine com land, and beneath this the following layers 
may be observed : — 

" 1st, Grey bog moss, generally the growth of Sphagnum. 
" 2d, A darker and more solid bog, towards the bottom of 
which there is much wood. 

" Sd, Carre, or original soil, in which are the roots of the 
trees of the ancient forest. lo this numerous ancient im- 
plements have been found 2^ feet deep. 

" ith. Clay, varying in thickness from two to six feet. 
" 5tk, Blue silt, or finely comminuted sand. 
It is in the last of these deposits that the bone and tooth 
were found. In difierent parts of the same layer unmeroua 
bones, horns, and teeth of the red deer have at various times 
been discovered." 

The vertebra is the fifth ceivical, and in its shapes and gene- 
ral anatomical characters, especially the concavo-convex na- 
ture of the articular surfaces of the centrum, and the foramina 
at the roots of the transverse proceBses, bears a closer resem- 
blance to the cervical vertebrse of the larger members of the 
order Ruminantia than to those of any other mammalian order. 
Thinking, in the first instance, that it might belong to the 
MegaceroB hibemicue, I made a close comparison between it 
and the fifth cervical vertebra of the skeleton of that animal 
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preserved in the Natural History Museum of the UniTeraity 
of Edinburgh, It differs, however, in several of its measure- 
ments, more eapecially in the antero-posterior diamet«r, in 
which it is considerably shorter. On the whole, it may be 
eaid to possess a much more elegant shape than the vertebrse 
of the Megaceros. In its characters it corresponds much more 
closely to the fifth cervical vertebra of a bovine animal ; and, 
from its size, it has probably belonged either to the Boa pri- 
migenius, or to the great fossil Aurochs, Bison priscue. In 
confirmation of this opinion, I have the high authority of 
Professor Owen, to whom I presented a cast of the vertebra 
some months ago. It may be interesting to contrast for a 
moment this vertebra with a human cervical vertebra, when 
the difference between the relative size of the neural canals 
and the bony processes, is at once apparent, the neural canal 
of the fossil bone being very little larger than the correspond- 
ing canal in the human vertebra, whilst the processes of the 
former are many times larger than those of the latter. The 
circumference of the fossil, measuring it around the tips of 
the processes, is 26} inches. From the almost perfect state 
of the bone, it must have reposed quietly in the position in 
which it was found, and have been subjected there to very 
slight external influences. 

The tooth found in the same stratum, and in the immediate , 
neighbourhood of the vertebra, is the last pre-molar of the 
right side of the upper jaw of a bovine animal, probably the 
Bos primigeniua. It has three fangs. The inner surface of 
the crown is convex, the outer concave and sinuous, the ex- 
tremities projecting into considerable points. A crescentic 
enamel island lies in the centre of the tooth, the concavity of 
which is turned towards the sinuous outer surface of the crown, 
the extremities of the crescent project to the pointed extre- 
mities of the outer surface. At the first glance, it might ap- 
pear as if this tooth were too small for the cranium of so large 
an animal as the great extinct Boe ; but it was found, on trial, 
exactly to fill the empty socket of the corresponding tooth in 
the large cranium of this species in the University Museum, 
already described. On referring to the cranium which he- 
longed to Dr Fleming, I found the corresponding pre-molar 
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tooth still in its socket, and presenting exactly the same ana- 
tomical characters. 

The bones which I have obtained from the neighbourhood 
of the town of Preston were found in the year 1836, by the 
workmen employed in digging the foundations for the piers 
of the railway bridge over the river Kibble. They were pre- 
served by Mr Joseph Thomber, and by him presented to S. B. 
Worthington, Esq., the engineer to the Lancaster and Carlisle 
Railway, who deposited them in the Museum of the Lancaster 
Mechanics' Institution- 
Mr Thomber, in a note which he has furnished me with, 
states that the bones were found in a stratum of gravel and 
sand beneath the peat. This stratum rested on a bed of new 
red sandstone. One of these bones is ao undoubted relic of 
the Bos primigeniut. It was found 26 feet 10 inches below 
the surface. It consists of the left frontal bone, with the 
horn-core still attached to it, and springing from the left 
extremity of the great posterior ridge. The bone has evi- 
dently belonged to a young animal, for it has separated from 
the adjoining hones along the lines of the different sutures, so 
that it could not have been permanently connected to them by 
ossification. Its dimensions, also, are much less than those 
of the corresponding bone in the adult crania, already de- 
scribed, its length being only nine inches, and the circum- 
ference of the root of the horn-core nine inches. The core is 
much less tuberculated, and not so strongly grooved as in the 
adult specimen. The other bones consist of a portion of the 
base of the cranium, a portion of a rib, and the left innomi- 
nate bone. Of these, it is probable that the first-named only 
has belonged to a bovine animal. This consists of the basilar 
process, occipital condyles, and the remaining portion of the 
ring of bone which surrounds the foramen magnam. It is 
difficult to say with absolute certainty what animal the other 
bones had formed a part of. The rib scarcely appears to be 
bovine, for it is thicker and more massive; the ridge upon its 
outer surface is proportionally much stronger, and there is 
only a trace of a groove upon its inferior margin. 

The innominate bone is much more slender than the pelvic 
bones of the existing species of Bos. On comparing it with the 
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corresponding innomituite bono in the ekeleton of the Mega- 
oeros in the Natural History Mnseam, so many pointB of simi- 
larity were found betvpeen them, that I felt inclined to pro- 
nounce it to be the innominate bone of the great extinct Irish 
elk ; but, on closer inquiry, I learnt that it is very doubtful if 
many of the bones in that skeleton are genuine bones of the 
Megaceros, no less an authority than Cuvier, in the fourth 
volume of the "Ossemens FoBsilea," stating, in some critical 
remarks which he makes upon an engraving and measurementa 
of the skoleton transmitted to him by the late Professor Jame- 
son, "that it is doubtful whether the pelvis is well authenti- 
cated, seeing that it is not so altered as the rest of the bones." 
I find that the innominate bones have been painted dark brown, 
80 as to give them the same colour as the other bones of the 
skeleton ; and on scraping off the paint, a clear white osseoua 
surface is seen beneath. 

It is probable that this innominate bone belonged to an 
animal of the genus Equus, for both in size, shape, and osseoua 
markings, it corresponds most closely with the left pelvic bone 
of the horse. If this be the case, it adds another to the loca- 
lities, cited by Professor Owen, in which the remains of this 
animal have been discovered, and from having been found in 
the same stratum as, and in the immediate neighbourhood of, 
the frontal bone of the Bos primigenius, it establishes the co- 
existence of these different genera in our island. 



On Glacier Actionand Glacier Theories. By Alfred Wills, 
Fellow of University College, London, Barrister-at-Law.* 
From a pamphlet on the Ascent of Mont Blanc, &c., printed 
for private circulation only. 1858. 

There is hardly a subject in the whole range of science 
more eminently calculated to arrest attention, and to excite in- 
terest, than the investigation of the phenomena and causes of 
glacier action. For, whether we regard those majestic accu- 

[* Ai this Jonmftl contaim all the papera on Forbes'a Tbeorj of Olaeierg, the 
Bdilora b«T« tbonght proper to print the rtnimi given by Mr Wills, wblah em. 
bnew tbe recent viewa on thi> impoitant subject. — Ed, Ifnt PM. Jbw.] 
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mnlfttiona of ice and tnow id themselves, and as forming 
aome of the most pictoresqae and the grandest objects in crea- 
tion, or fix the mind apon the rast part which they play, and 
the raster part which, in ages past, thej hare played, in the 
economy of the phyeical world ; whether we contemplate them 
merely as the most striking features in the great panorama of 
the Alps, or the Himalayas, or as an important agent in se- 
curing to the interior of large continents regular and constant 
•applies of water, by means of the rivers which they feed, 
and which carry verdnre and fertility into regions that would 
otherwise be but arid wastes, they are full of material for in- 
teresting speculation, to the lover of nature, the poet, and the 
philosopher, alike. Their phenomena are on a scale which 
cannot escape the notice of the most casual observer. Vast 
walls of granite boulders, built across the valleys, or along 
their sides — rivers arrested in their courses, and dammed up, 
80 as to create great lakes — huge blocks of stone transported 
bodily from the loftiest summits to the lowest valleys — the 
solid earth wrinkled in front of the advancing mass, like a fnul 
sheet of paper — the surface of the living rock rounded and 
polished, sometimes for miles together — such are the marks of 
their agency which meet the eye at every step, and which he 
who runs may read, though he may not understand. Nor is 
the eye the only sense to which they appeal- From morning 
till night, the glacier speaks with almost ceaseless utterance, 
now in the sharp report of an opening crevasse, like the crack 
of a rifle, now in the crash of the falling avalanche, like the 
roar of a hundred pieces of artillery. These indications of 
glacier activity are patent to every one ; but for the philoso- 
pher, and the accurate and scientific observer, there are others, 
lees obvious, but perhaps more instructive and significant. 
The tiny scratches on the polished rock — the light deposit of 
curved and concentric dirt-bands, which can only be seen at 
sunset from some neighbouring height — the delicate veins of 
granulated ice, which intersect the denser and more closely 
compacted structure of the general mass — the superposition of 
different layers of snow, belonging to different years, as seen 
in the bosom of a deep crevasse — these are specimens of the 
language in which they reveal their origin, their composition 
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and their history to the philosophic miod of a De Saussare, an 
Agassiz, or a Forbes. 

Considering the obvioas and striking character of many of 
these phenomena, we are almost tempted to wonder, that it 
was 80 long before they attracted scientific attention; but our 
wonder ceases, when we reflect that the regions where alone 
these phenomena display themeelres are remote and ragged, and 
that within little more than half a century, a journey to Cha- 
mouni was a scarcely less formidable nndertaking than at pre- 
sent would be a journey to the wilds of Siberia, or to the icy 
wastes of Spitzbergeo or Nova Zembla. De Sanssure travel- 
led among the valleys of the Alps with a retinue which would 
now suffice for a difficult exploring ezpeditioil in the Cordil- 
leras, or the Rocky Mountains. In the northern valleys of 
I^edmont, and in the southern valleys of Switzerland, the 
more terrible apprehension of robbery and assassination was 
added to the awe inspired by natural obstacles and dangers. 
It is therefore not surprising, that the oldest and crudest 
glacier theory dates no farther back than the time of that 
great philosopher and naturalist, De Saussnre. 

My purpose is not to give any elaborate details as to the 
structure and movement of glaciers, but simply to attempt a 
short and popular account of the difierent theories which have 
been framed to explain the results observed, together with 
some examination of their respective merits. It is almost 
needless to say, that I make no claim to originality on behalf 
of this chapter, the contents of which are necessarily, in a 
greai measure, abridged from Oharpentier, Agassiz, Forbes, 
and other distinguished philosophers. who have written on the 
subject of glaciers. 

Reference has been made, in a former chapter, to the state 
of continual restlessness and change which characterizes a 
glacier ; the following most animated and graphic picture of 
glacier life is drawn by Professor Forbes. Speaking of the 
Glacier de Miage, in the All^ Blanche, he says, — 

" The fissures were numerous and large ; • , . . so uneven, 
and at such angles, as often to leave nothing like a plain sur- 
face to the ice, but a series of unformed ridges, like the heaving 
of a sluggish mass struggling with intestine commotion, and 
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tossing about over its surface, as if in sport, the stapeadoas 
blocks of granite which half choke its crevasses, and to which 
the traveller is often glad to oltng, when the glacier itself 
yields him no farther passage. It is then that he sorveys 
with astonishment the strange law of the ice-world, that 
stones, always falling, seem never to be absorbed — ^that, like 
the fable of Sisyphus reversed, the lombering mass, ever 
falling, never arrives at the bottom, but seems urged by an 
unseen force still to ride on tbe highest pinnacles of the rugged 
surface. But let tbe pedestrian beware bow he trusts to these 
huge masses, or considers them as stable. Yonder huge rock, 
which seems ' fixed as Snowdon,' and which interrupts his 
path along a narrow ridge of ice, having a. gulf on either band, 
is so nicely poised, 'obsequious to the gentlest touch,' that the 
fall of a pebble, or the pressure of a passing foot, will shove 
it into one or other abyss, and the chances are, may carry him 
along with it. Let him beware, too, how he treads on that 
gravelly bank, which seems to offer a rough and sure footing, 
for underneath there is sure to be the most pellucid ice ; and 
a light footstep there, which might not disturb a rocking stone, 
is pregnant with danger. All is on the eve of motion. Let 
him sit awhile, as I did, on the moraine of Miage, and watch 
the silent energy of the ice and the sun. No animal ever 
passes, but yet the stillness of death is not there ; the ice is 
cracking and atralning onwards — the gravel slides over tbe 
bed to *hich it was frozen during the night, but now lu- 
bricated by tbe effect of sunshine. The fine sand detached 
loosens the gravel which it supported, tbe gravel, the little 
fragments, and tbe little fragments the great, till, after some 
preliminary noise, the thunder of clashing rocks is heard, 
which settle into the bottom of some crevasse, and all is again 
still."* 

De Saaesure, in his "Voyages dans les Alpes," — one of tbe 
most delightful books of travels ever published — ^records a 
striking result of the gradual and progressive movement of a 
glacier, which, at the same time, afforded a conclusive proof 
of its continued activity during the winter season, during 

* Travels througb the Alpa of Savoy, pp. I9S-9. 
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which period, it is worthy of remtirk, the motion waa, foi a 
length of time, believed entirely to cease. 

He writes thus : — " As the glacier and ita environs were 
■wholly covered with snow, when it pnshed forward the earth 
accamulated in front of its icy mass, this earth, in crum- 
bling down, fell npon the snow, and made evident the slightest 
movements of the glacier, which continued under my eyes dur- 
ing the whole time of my obeervations. But it is in summer 
that the greatest effects are seen to result from this pressure 
of the ice against bodies which oppose its descent. The fol- 
lowing is an example : — In the month of July 1761, 1 waa 
passing with my guide, Pierre Simon, under & very high gla- 
cier, to the west of the Glacier des P^lerins. I noticed a block 
of granite, of nearly cubical form, and more than forty feet 
each way, poised upon the debris at the foot of the glacier, and 
which had been deposited in this spot by the same glacier. 
* Let us hasten on,' said Pierre to me, ' for the ice which abuts 
upon this rock might push it forward, and roll it on to us.' 
Scarcely had we passed, when it began to slip ; it slid first 
gently enough over the debris which served for its base ; then 
it fell upon its front face, then upon another face ; gradually, 
it began to roll, and as the slope became more rapid, it began 
to take leaps, first small, hut soon immense. At each hound, 
splinters, both of the block itself, and of the rocks upon which 
it fell, leaped into the air ; these fragments rolled after it 
down the slope of the mountain, and so formed a torrent of 
rocks, great and small, which in their course crushed to pieces 
the top of a forest in which they finally stopped, after having, 
in & few moments, cleared a space of nearly half a league, with 
a noise and ravage which were astonishing." 

The vast and irresistible force exerted by a glacier in its 
progress is sufficiently evinced, not only by such phenomena 
as the one thus vividly described, hut by the huge dimensions 
of the blocks carried along upon ita aurface, and the amazing 
mass often accumulated in its moraines. The great glacier 
tabic, figured in the frontispiece to the work of Professor 
Forbes already quoted from, was 23 feet long, 17 feet wide, 
and 3 or 4 feet thick, and rested upon a pillar of beautifully 
veined ice, 13 feet high, and was so delicately poised that it 
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was impossible to conjecturo in which direction its fall would 
occur. Its contents may be estimated roaghly at more than 
40,000 cabic feet. 

In followiog the course of a glacier, by ascending from its 
base to its soorce among the mountains, the traveller passes 
through sereral distinct tracts or regions, marked by features 
almost as characteristic as those which distinguish the several 
EOnes of vegetation, at different elevations on the sides of Co- 
topaxi or Chimborazo. The first or lowest part of his path 
lies over a nigged mass, vhose inclination often amounts to 
15° or 20°, consisting of innumerable lumps of ice, firmly com- 
pacted, and marked by crevasses, whose curvature and gene- 
ral disposition assume a certain degree of regularity. Through- 
out this region, the snow which falls during the winter is com- 
pletely melted during the summer. As he ascends, the slope 
of the glacier becomes gradually less, diminishing to 6° or 10°, 
till he has reached an elevation of some 8000 feet, at which 
height the region commences termed by the French naturalists. 
Neve, and by the Germans, Fim ; " where the surface of the 
glacier begins to be annually renewed by the unmelted accu- 
mulation of each winter." The crevaBses now become more 
irregular, attain dimensions more formidable than in any other 
part, and are further distinguished by often exhibiting in their 
sides a decided stratification, the several layers corresponding 
to the yearly deposits of snow upon the surface. Lastly, at 
an elevation exceeding 9000 or 10,000 feet, the glacier, as 
well as the peaks and ledges abutting upon it, is covered with 
snow of dazzling brilliancy. 

We thus trace a gradual change in the state of aggregation 
of the mass, from the highest part down to the lowest ; a con- 
dition, namely, of progressive consolidation. While we thns 
see the snow which annually falls upon the higher elopes of 
the glacier gradually converted into strata of ice, and assimi- 
lated with the general mass, on the other hand we observe as 
constant a waste of the surface in the lower parts, and while, 
on the whole, the point to which a glacier descends remains 
nearly stationary, or as often recedes as advances, from year 
to year, the supply of fresh matter to its upper extremity, par- 
ticularly during winter, is constant and unfailing. 
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These pheaomena. in themselves would afford, if not a posi- 
tive proof, yet a. strong presumption, that the comparison is a 
true one, bj which glaciers have been so often likened to 
streams, and that the icj torreut, though its motion be utterly 
imperceptible to the naked eye, still presses forward with a 
constant, steady, and irresistible force. This fact, long unno- 
ticed by naturalists, is now universally recognised. 

The reality of glacier motion was first incontrovertibly es- 
tablished by the observation of the fact that large and con- 
Bpicnous rocks, resting upon the surface of the ice, changed 
their position, with respect to landmarks upon the adjacent 
monntain sides, and by the otherwise inexplicable circum- 
stance that the blocks of which moraines are composed often 
belong to geological formations occnrring only in spots far 
distant, among the highest peaks which crown the summit of 
the glacier. 

In the year 1827, M. Hugi, of Soleure, in order to prose- 
cute some geological and meteorological researches upon the 
glaciers of Laateraar and Finsteraar, erected a cabin of white 
granite on the moraine formed by their junction, near the foot 
of the rock called the Abscbwung. Hia stay there appears 
not to have been sufficiently prolonged to force upon his ob- 
servation any change in the position of his hut ; but in 1839, 
M. Agassiz, upon repairing to the same spot, found it 4400 
feet below its original position, and again in 1840, 200 
feet below. Between 1827 and 1839, M. Hugi had himself 
revisited the station, and had left in a bottle, within the cabin, 
a slip of paper, stating that in 1830 he had found it some 
hundreds of feet below its original position, and that in 1836 
he had measured the distance and found it to be 2028 feet. 

In 1832, whilst pursuing his way to tbe Jardin, Professor 
Forbes found, on tbe Mer de Glace, the broken remains of a 
ladder, which, for various reasons, he concluded to be the one 
used, forty-four years before, by De Saussure, in his celebrated 
excursion to the Col du G^ant. Tbe ladder had probably been 
left at the foot of the Aiguille Noire, and a^er making due 
allowance for the curvature of tbe glacier along its channel, 
this gives a distance of about 13,000 feet, or a mean annual 
motion of about 300 feet. 
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To M. Agassis is due the honour of haring recorded the 
first exact and sjatematic ezaminatioD of the qaestioo. In 
1840, he erected, near to the remains of the cabin of M. Eagi, 
a hut, commonly known as the " H&tel des Neufcb&telois,*' 
from which point observations were regularly made as to the 
progression of the ice. 

The most detsiled and exact results, however, are those ob- 
tained by Professor Forbes, who in the months of June, July, 
August, and September 1842, made a series of elaborate and 
careful experiments upon the Mer de Glace of Chamouni. 
These experiments extended not only to the question of the 
relative rapidity of the movement, at different seasons, and 
during the day and night, but to the comparative velocities of 
different parts of the same glacier— of the velocity at the source, 
as compared with that at the middle and loner extremity, 
and of the velocity at the centre, as compared with that 
at the sides. The total annual motion of tjie Mer de Glace 
was found to be about 480 feet, an estimate which may be 
f&irly taken to represent also the average movement of other 
ice-streams. It was likewise demonstrated that the motion 
of the centre of the glacier is swifter than that of the sides, 
and that the velocity of the higher parts is exceeded by that 
of the lower. 

The most remarkable and important general conclusions of 
fact, however, were the following : that " thawing weather 
and a wet state of the ice conduce to its advancement, while 
cold, whether sudden or prolonged, checks its progress ;" and 
that there was a " general and simultaneous" connection be- 
tween the amount of motion observed, and the mean monthly 
temperature at Geneva and the Great St Bernard, during cor- 
responding periods — heat invariably accelerating, while cold 
as certainly retarded, the progression of the glacier. These 
two general deductions — which observation established beyond 
a doubt — are invaluable, as affording the means of testing 
the correctness of the two principal theories, which have been 
pat forward to explain the phenomena of glacier motion. 

Whatever theory be adopted, in regard to the precise force 
which urges a glacier through its channel, it is readily ob- 
served how the straining and contortion of the mass among 
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the smnositieB of its bed Becessarilj prodaoe the orerasses 
-which constitute so striking a feature of glacier conformation, 
and hoff , as a result of the different states of consolidation of 
the successive additions to its bulk, combined with the varia- 
tion in the velocity of each portion of the stream, there are ex- 
hibited, wherever a section of the ice can be obtained, either 
verticall; or hoiiEontally, indications of a decided and pecu- 
liar stratification — the bands or layers of ice being contorted 
into characteristic curves. 

The first hypothesis proposed to explain these phenomena 
was that of De Saussure, known as the " Gravitation theory." 

It represents a glacier as a body essentially rigid and in- 
flexible, which slides along its channel, simply in virtue of its 
own weight. 

There are, however, palpable and fatal objections to this 
Tiew ; for, if it were correct, it follows that any sudden in- 
crease in the inclination of its bed would be indicated by a 
proportionally sudden acceleration of the motion of the glacier; 
in fact, that the motion of any given point upon its surface 
would be irregular, instead of uniform. Moreover, in accord- 
ance with known mechanical laws, such a mass must increase 
continually in velocity, until it became, at length, a vast ava- 
lanche, more particularly in the case where the bed has an in- 
clination of 20° or 30°. 

After an interval of many years, another and more ingeni- 
ous theory was propounded by Charpentier. Of this — the 
" Dilatation theory," as it is called, which has been more fully 
developed and warmly upheld by Agassiz — the following is an 
outline : — 

The ice of glaciers is traversed, in every direction, by capil- 
lary fissures and air cavities ; which, during the heat of the 
day, become filled with water, melted from the surface, which 
remains there, " ready to be converted into ice by parting with 
the very small portion of heat which it contains." During 
the night, this water freezes, and, in consequence of its expan- 
sion during congelation, the entire mass of the glacier under- 
goes a certain dilatation, the effect of which is to produce a 
forward motion of the body of the glacier, in the directiop of 
least resistance. 
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It will be ftt onoe erident thftt this hTpothem is wholl; in- 
eompfttible with the fut eonclnBirel; established b; Professor 
Forbes, that heat inrariabl; accelerates, and cold as constantly 
retards, the progress of the glacier, no less than with the re- 
sults of observations made b; Agassis himself on the tempera- 
tare of the ice, for some depths below its surface, as registered 
bj himself and his party, at their station on the Aar glacier. 
At a depth of seven or eight French feet below the surface, 
and downwards, the mercm; never rose above the freezing 
point — any changes in the actual temperature of the ice being, 
in truth, entirely superficial and insignificant. 

If it be true, then, that water, in becoming ice, parts with a 
very small quantity of heat, how is it enabled thus to remain 
in contact, during the day, with surfaces at and below the 
freezing point, without almost instantly losing that small de- 
gree of heat, and being frozen ! But the fact is, that a pound 
of water at 32° Fahrenheit, in becoming a pound of ice at 32°, 
parts with a very large amount of heat. Every one has no- 
ticed the long period often required for the gradual liquefac- 
tion of a large mass of ice or snow ; and the vast supply of 
heat thus poured in, to produce the fluid state, is not lost or 
dissipated, but becomes " latent" in its mass. If the melted 
water be then frozen once more, this large quantity of heat is 
again given out, and becomes appreciable, so that the degree 
of cold necessary to produce congelation in a given weight of 
water is measured by the amount of heat required to melt the 
same weight of ice. Experiment, however, has shown tha^^ 
in the congelation of water, as much heat is given out as woold 
raise its temperature, if it could be so applied, by 142° Fah- 
renheit. 

There is, therefore, no reason to believe that the water in- 
filtrated into the capillary fissures of the glacier is subject to 
periodical congelation, in the manner assumed by this theory 
— at any rate, to such an extent as to be capable of pro- 
ducing the motion observed. The relative velocities at dif- 
ferent times, and in various parts of the glacier, are also at 
vanance with the requirements of this hypothesis. 

A later attempt to connect glacier motion with some gene- 
ral principle adequate to explain its peculiarities is to be found 
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in the " Proceedings of the Royal Society " for 1865, p. 333. 
It relies mainly upon the ordinary law of expansion among 
Bolids. ' Mr Moseley, the author of this suggestion, quotes, as 
sn apt illustration, an instance in which a large sheet of lead, 
OQ the roof of Bristol Cathedral, by its alternate expansion 
and contraction, drew the fastenings out of the beams, and de- 
scended bodily, in the course of two years, a distance of about 
eighteen inches, towards the lower edge of the roof. 

The theory, however, wholly fails to explain the general 
progression of glacier streams, inasmuch as the action attri- 
butable to expansion can be, at most, wholly superficial ; nor 
does it seem adequate to account for any of those distinctiTe 
peculiarities inherent to the structure of glacier ice. 

It remains only to notice the theory proposed by Professor 
Forbes, to whose precise, mathematicany accurate experi- 
ments allusion has been so often made. It is an hypothesis 
which explains so consistently every fact in the history and 
phenomena of glaciers, as well in its minutest details, as 
in its broadest features, and is, at the same time, so admirably 
simple, as almost to have lost its speculative character, and 
taken its stand among geological certainties. 

It is thus enunciated : — " A glacier is an imperfect fluid, or 
a viscous body, and is urged down slopes of a certain inclina- 
tion, by the mutual pressure of its parts." 

Now, upon reading this definition, the mind is involuntarily 
startled by the description of a glacier as a semi-fluid body ; 
ice, in the masses in which we are accustomed to see it, ap- 
pears so devoid of plasticity, that the conception of its visco- 
sity presents, undoubtedly, at first sight, a formidable diffi- 
culty. We must, however, bear in mind, that we observe 
among some bodies, such as tar or plaster, every conceivable 
degree of cohesion, from that of almost perfect fluidity to that 
of solidity, without being able to draw a distinct line of de- 
marcation between the several grades through which they pass. 
Stockholm pitch has been proved (" Phil. Mag." for April 
1845) to move with extreme slowness under its own weight, 
when BO far solid as to break into fragments under the blows 
of a hammer. 

Every one is familiar with the elasticity, often considerable, 
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exbibited by the tbin abeets of ice wbicb cover oar ponds and 
pools, in the winter, as they bend and swell beneath the pass- 
ing weight of the gk&ter ; and the following experiment, de- 
vised by Mr Christie (the late secretary to the Royal Society), 
clearly demonstrates that " under great pressures, ice pre- 
serves a sufficient degree of moulding and self-adapting power 
to allow it to be acted upon as if it were a pasty mass/' 

A strong iron shell, with a small fuee-hole, was filled with 
water, and then exposed to severe cold. As the congelation of 
the mass proceeded, the ice inside was forced oat through the 
aperture, in a narroir cylinder, gradually increasing in length, 
until all the water was solidified. " As we cannot doubt that 
an outer shell of ice is first formed, and then another within, 
the continued rise of the column through the fuse-hole must 
proceed from the squeezing of successive shells, concentrically 
formed, through the narrow orifice; and yet the protruded 
cylinder consists of entire, not of fragmentary, ice." 

When we take into consideration the minuteness of the mo- 
tion of glaciers, as compared with the entire length of their 
mass, it is non less difficult to conceive how the vast mutual 
pressure of their particles may produce a degree of viscosity, 
or semi-fluidity, actual, and sufficient to generate the pheno- 
mena observed, though inappreciable, and apparently dis- 
proved by, the evidence of the senses, and only to be dis- 
covered by minute, accurate, and philosophical observation. 

The peculiarities of glacier motion exactly fulfil, in every 
particular, the conditions well-known to mathematicians as 
those of the flow of semi-fluid substances ; such, for example, 
as the greater velocity in the centre than at the sides of the 
stream, and in the lower, than in the upper portions. 

The curves observed in the stratification of glaciers are pre- 
cisely similar to thoBe exhibited in the structure of bodies ad- 
mitted to be viacoTis while in motion- It occurred to Pro- 
fessor Forbes to imitate the movements of glaciers, in those 
of a substance capable of flowing with extreme slowness, and 
ultimately solidifying ; for this purpose, he employed a mix- 
ture of glue and plaster of Paris, and by allowing alternate 
layers of this mixture, coloured differently, to flow down a 
slightly inclined plane — a mimic glacier channel — obtained 
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casts, presenting, in their sections, curres which resemble, 
in a very etriking degree, those actuallj seen in the Svriss 
glaciers. 

The experiment is easily verified, and the sections of the 
models thus formed, vertical to the direction of motion, will 
be seen to present the characteristic concave curves so con- 
spicuous in several of the Swiss ice-streams, while those taken 
horizontally exhibit elongated curves, whose convexity is in 
the direction of motion, and the surface itself is traversed by 
crevasses in miniature, whose general disposition pretty accu- 
rately represents what is seen on the actual glacier. 

This very close resemblance between the structure of gla- 
ciers and that of bodies undoubtedly semi-fluid or viscoua in 
their character, while in gradual motion, affords, at least, a 
very strong presumption that the same mechanical conditions 
which produce the phenomena of the latter prevail also in the 
case of the former ; it is, in fact, not only a beautiful illastra- 
tion, but a pointed and decisive confirmation of the theory. 

A theory of glacier motion has lately been propounded by 
Dr Tyndall and Mr Huxley, which is intimately connected 
with the phenomenon known as the " veined structure" of gla- 
cier ice. It becomes necessary, therefore, to explain concisely 
the nature of this structure, and of the hypothesis by which it 
has been sought to account for its formation. 

Wherever the structure of compacted ice is displayed, as in 
the vertical walls of a crevasse, it is found to consist of alter- 
nate bands of blue and white ice lying side by side in parallel 
plates or laminae, presenting different degrees of hardness. 
One of the great problems in glacier science is to account 
satisfactorily for these alternating bands of varying density 
and colour. The theory originally suggested by Professor 
Forbes for its explanation was, that the unequal motion of dif- 
ferent parts of a glacier — which is most rapid in the centre, 
and least rapid where it is in close contiguity to the sides, and 
affected, therefore, by friction — causes " a solution of conti- 
nuity between the adjacent particles of ice to enable the mid- 
dle to move faster than the sides." Hence innumerable fissures 
are formed between the different slices, so to speak, which 
move on, side by side, with varying velocities. These fissures 
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are filled with the superficial drainage of the glacier, and in 
time are frozen up, and tfana " produce the appearance of bands 
traversing the general mass of ice having a different texture." 
Tbe banded stracture, however, is found not only at and near 
the sides, where a considerable amount of difierential motion 
exists, but also in the centre of the glacier, where no such ten- 
sion takes place. Here, therefore. Professor Forbes supposed 
that, the lateral friction being of little effect, another force 
cornea prominently into action ; and that, as there must be a 
great pressure from behind, owing to the weight of the upper 
part of the glacier, and as the body is of very imperfect fluidity, 
the resistance of the mass in front to the pressure behind, 
uninfluenced by the lateral friction, causes the particles of 
moving ice to " slide upwards and forwards over the particles 
immediately in advance." Hence the differential motion will 
be in a different direction from what it is at the sides. The 
planes of separation will be across the axis of the glacier, in- 
stead of being nearly parallel to it, and will have a dip to- 
wards the horizon, varying with the amount of resistance in 
front, and the amount of pressure from behind — varying, that 
is, according to the respective distances from the end and from 
the origin of the glacier. 

Subsequent investigation, however, led Professor Forbes to 
the belief that the veined structure is the effect of " pressure 
upon the loose and porous structure of the snow." (Thirteenth 
letter on Glaciers, December 21, 1846.) As the different por- 
tions of the descending mass move onwards with varying 
velocity, subjected to the enormous compression which is tbe 
starting-point of every theory, some parts will be kneaded or 
worked against others, and by this means, snow will be con- 
verted into ice, in parallel bands corresponding with the direc- 
tion of the planes of separation. A familiar instance of the 
conversion of snow into ice under pressure is afforded when 
boys make a slide upon snow- In a short time, the loose, un- 
compacted snow becomes a sheet of hard and glassy ice. 

Dr Tyndall, when he first brought forward his views, would 
seem not to have been aware of this later opinion of Professor 
Forbes ; for in a lecture upon the theory of glacier motion, 
delivered at the Royal Institution, January 23d 1857, he made 
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ivo mention of it, and devoted a considerable part of the lec- 
ture to certain objections which he urged to ProfcBBor Forbea'a 
original explanation of the veined structure hy the congelation 
of infiltrated water. During an examination of glacier ice 
made by Mr Huxley and himself, in the summer of 1856, 
they discovered, it was stated, distributed throughout the mass 
of the glacier, long and narrow lenticular cavities filled with 
clear blue ice,* such as ice forms the blue bands of the veined 
structure, and which was at one time supposed by Professor 
Forbes to be the product of the congelation of the infiltrated 
drainage- water. It was not expressly stated, but it would 
seem from the diagrams referred to, as well as from the nature 
of the argument, that these masses are found in a direction of 
general parallelism to the direction of motion of the glacier. 
According to Dr Tyndall, they vary very much in size. One 
■observed by him and Mr Huxley was two feet long by two 
inches broad, others two inches long by a fraction of an inch 
in breadth ; and one measured no less than ten feet long. 
How, he argued, could motion such as that suggested by the 
vificouB theory have produced these lenticular cavities in the 
middle of the glacier 1 Had there been the suggested thrust 
from behind, and resistance in front, they would certainly 
have been closed up. Secondly, says Dr TyndaLl, if the ex- 
planation given by Professor Forbes of the formation of the 
blue bands be correct, the fissures, in which the reservoirs of 
water which make the blue bands are formed, must be of equal 
thickness ; and before the water In them is frozen, they should 
be found filled with clear blue water. The blue bands vary 
from a fraction of an inch to many inches in thickness, and 
therefore such Essuroa could scarcely escape observation if 

* Hr John B&Il, in a valuable pap^r coatributEd to Ibe " Lond., t:din., and 
Dublin Pbil. Mag." (Dec. 18GT, Vol. XIV. p. 193), takea a jua( excaptiun to tba 
descriptioD given hj Dr TyndaU aad Ur Hoiley of the " Lenticular Structure" 
of glacier ice. " So long," bo says, " u> the new eipreuioD was confined to the 
particular and unusual condition of the Ice, no objectfon coald be made to It; but 
if I am not under a grievous mlBConception in believing that the blue veins 
mmy uiualljr be traced for a diitaoce of many yards, and almuet constantly for 
several feat, I may be permitted to appeal to the snbaequent and wider eipe. 
rlence of the authors of this new term against the use of it as generally de- 
criptive of the pheaomenon to which thay seem dlspoted to apply it." 
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they existed. But they have never yet been found, and may 
therefore be assumed not to exist. According to Professor 
Forbes himself, the freezing takes place chiefly, if not exclu- 
sively, in winter ; so that, throughout the summer, the matrices 
of these blue bands should present themselves as narrov le- 
serroirs of clear blue water — a phenomenon which do observer 
has ever yet discovered. 

Such is an oatline of Dr Tyndall's objections to the theory 
which accounts for the blue veins by the freezing of the gla- 
cier-drainage. As between him and Professor Forbes, how- 
ever, the discussion of these objections seems hardly called 
for, since Professor Forbes recanted, so to speak, in 1846, and 
published his own corrected view, ascribing the veined struc* 
tare to pressure. In an elaborate article contributed to the 
" Westminster Review" (April 1867), by a writer deeply im- 
bued with the views of Dr Tyndall and Mr Huxley, and in 
which those views are warmly advocated, it is very properly 
remarked that the change in Professor Forbes's views ren- 
ders it anneeessary to inquire whether his original opinion was 
correct or not. 

Dr Tyndall discards altogether the notion that ice is a vis- 
cous or plastic body. Wherever, he says, the banded struc- 
ture displays itself, the ice is found to follow alaw discovered 
by himself, and which is applicable to every substance in 
nature not strictly homogeneous. When subjected to and 
consolidated by pressure, the phenomenon of cleavage, or the 
property of being capable of lamination in definite and parallel 
planes, is exhibited. Take a piece of slate rock, pound it into 
powder, mix it up with water into its original mud, subject it 
to pressure, and you reproduce the original slate, capable of 
being split into parallel tables equally with a slab fresh from 
the quarry. Wherever the banded structure is found, the pro- 
perty of cleavage exists. The comparison, which Professor 
Forbes himself suggested, to slaty cleavage is, according to 
Dr Tyndall, no mere analogy. The planes of cleavage in 
the ice, as in the slate, are always found to he perpendicular 
to the direction of greatest pressure — a fact which was sus- 
pected, though not established, by Professor Forbes himself. 
Or Tyndall considers that the lenticular masses observed in 
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the glacier ice are aaalogoos to tlie bine and green lenticalar 
masses which occur in common slate, and present themselves 
to erery schoolboy's eye. The similarity of form suggests a 
common origin, and they are probably due to analogous causes, 
whatever those he, in each case. The laminated structure, 
therefore, according to Dr Tyndall, is not due to differential 
motion, but is the genuine effect of pressure acting in & direc- 
tion perpendicular to the structure. 

But ice, it will be said, must be plastic, to reunite under 
pressure, as it does in the course of its descent. Mr Tyndall 
thinks this phenomenon strictly in accordance with the com- 
mon and obvious properties of ice ; and he exhibited at the 
Royal Institution, and has since, in his published papers, re- 
ferred to a number of interesting experiments, in which lumps 
of ice were put between moulds of various forms, and, being 
subjected io severe pressure, were broken and crushed, and 
the fragments squeezed together again into solid bodies of a 
totally different shape. This phenomenon he attributes, not 
to viscosity, bat to the property which was announced by Dr 
Faraday in 1850, and which Dr Hooker has named " regela- 
tion" — in virtue of which two pieces of ice at 32°, being sub- 
jected to pressure, will be frozen together, and unite by a series 
of slender icicles or columns of ice, running into one another, 
BO as to form one solid mass. That this was the result of 
some distinct and independent property, and not merely, as 
had been once supposed, the effect of evaporation upon the wet 
surface, was shown by the fact that the process takes place 
with equal certainty under water, and even under boiling 
water. It is in virtue of this principle, according to Dr 
Tyndall, that snow becomes converted into ice, at depths 
below the surface at which the effects of external temperature 
are inappreciable. It is in virtue of this principle that ice, 
broken into fragments by pouring over a ridge In its bed, or 
by being precipitated over the edge of a precipice, is recon- 
structed on a gentler slope, or at the foot of the rock from 
which it fell, and the glacier flow is continued, or a fresh se- 
condary glacier formed, as the case may be. 

The chief merit of the views advanced by Dr Tyndall and 
Mr Huzley appears to me to consist in the greater distinct- 
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aes8 ftod promineace which th«y give to the operation of pres- 
sore npoB ice aa producing clearage — a sabject which is 
alladed to and saggested, over and over again, in Professor 
Forbes'a writings, but never pursued to the extent to which 
the later investigatorB have carried it. In other respects, it 
may well be doubted, I think, whether the arguments pro- 
ponnded b; Dr Tyndall really touch the rlscous theory at 
all. Br Tyndall says ice is not viscous ; the idea is con- 
brary to alt we know of its physical properties ; and he appeals 
to the experiments which have been meDtioned, aa conclusive 
proof that the change in the form of the blocks of ice takes 
place through fracture and regelation. With unfeigned diffi- 
dence, I am unable to see that this conclusion is fairly deducible 
from them, of that they go further than to show that some 
of the plienomena of that pressure, the existence of which all 
theorists alike take as their starting-point — to whatever causes 
they attribute it, or whatever may be the precise part they 
make it play in the glacier economy — may be exhibited upon 
band specimens, as well as in the vast masses upon which 
nature displays her workings. If so, they really do not assist 
Dr Tyndall. Indeed, an argument may fairly be drawn from 
the completeness of the reunion of the crushed fragments in 
favour of the viscosity or semi-fluidity of ordinary ice. There 
is something very peculiar in the sound emitted by the ice 
when subjected to the pressure employed in these experiments. 
It is anything but the sharp short crack of most substances 
of undoubted brittleness ; it is a protracted, creaking, hissing 
sound, indicative rather of yielding than of breaking, and 
strongly reminds one of the sound given by cork when violently 
squeezed. 

Be this as it may, however, the substance of which a gla- 
cier is composed is very different from common ice. Professor 
Forbes considers it to be rather a mixture, or compound, of 
ice and water, than a mass of mere ice. This tnay well be the 
case even in the winter, and down to its lowest depths. Sal- 
mat has told me that upon two occasions, when crossing the 
Mer de Glace and the Glacier des Bossons in the middle of 
winter, he has struck his alpenstock through the covering of 
enow and found a pool of water underneath. At a very few feet 
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below the surface, the temperature is probably very ue&rly 
uniform throughout the year. Dr Tynda.ll, in a, late lecture 
at the Royal Institution, has shown that the phenomena of 
regelation will not take place, unless moisture be present 
amongst the particles of ice operated upon,* and every scfaool- 
l)oy knows that he cannot make a snowball, unless the snow 
is melting. Thus, then, the regelation theory affords a striking 
and unexpected confirmation of the fact that a glacier is a 
mixture of ice and water. 

The name and the peculiar nature of regelation were not 
known when Professor Forbes wrote ; but it is perfectly evi- 
dent from his Thirteenth Letter, and from very many passages 
in his works, that he was aware of the effects of pressure (a 
condition of regelation), in producing the union of contiguous 
fragments, whether of snow or of disrupted ice. 

The term " viscous" as applied to ice, has been strenuously 
objected to ; but Professor Forbes's theory does not depend 
upon a word. It is, in truth, just what a theory should be — 
rather a compendious epitome of a multitude of observed facts, 
than a speculation. It will not be denied, in the present day, 
that certain facts have been established with regard to the 
motion of glaciers, which correspond in a remarkable manner 
with the observed facts relative to the motion of semi-fluid 
bodies. Even Dr Tyndall, though the zealous supporter of a 
new theory, has hardly questioned the accuracy of a single 
fact established by the laborious investigations, and the numer- 
ous and accurate measurements of Professor Forbes; and his 
lectures and published papers contain ample evidence that the 
numerous analogies between the motion of a glacier and that 
of a pasty fluid are recognised by him no less than by his 
opponents. In the lecture of the 23d January 1857, some of 
Professor Forbes's experiments upon the flow of semi-fluids 
were repeated, as illustrative of certain phenomena of glacier 

* I MD disposed to ttiink ttiat when ProfesBor Forbes, speaking of the slide, 
uya the snow is eoDverted into ice '' by pressure and friction alone, without 
the slightest thaw," there la probablj an error, aod that the friction producei 
jnst thaw safficient to enable regelation to take place. In arguing from the 
■lids to the glacier, however, Professor Forbes poiots oat the difference, and 
the greater readlneis of the glacier snow to be transmuted. In consequsnce of 
tll< qoMitity of ice-cold water with which it is saturated. 
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motion. Wh; drav an illustration from the flow of the mud, 
if the mud and the glacier have nothing in common ? In the 
latest paper they hare published upon the Buhject, Dr Tyndall 
and Mr Huxley have again recourse to the same class of illus- 
trations, ohsening that " owing to the property of ice described 
in 8. 3" (Regelation), " the resemblance between the motion 
of a substance like mud, and that of a glacier, is so great, that 
considerable insight regarding the deportment of the latter 
may be derived from a study of the former. From the man- 
ner in^which mud yields when subjected to mechanical strain, 
we may infer the manner in which ice would be eolicited to 
yield under the same circumstances." (Phil. Trans. 1857, 
p. 338.) 

What is this but saying, in other words, that the conse- 
quences of the property of regelation are such that the phe- 
nomena of glacier motion and those of the motion of mud are 
very much alike 1 May it not turn out, either that regela- 
tion (or, if one may coin a word, regelativenesB) is only 
another name for that particular kind of viscosity possessed 
by the ice of glaciers, or that the term carries us one step 
higher in the chain of causes and effects, and points to the rea- 
eon why glacier ice is viscous ? Why should it be instruc- 
tive thus to observe the deportmentof substances of undoubted 
viscosity, if there is no real analogy between their construc- 
tion and that of a glacier — if the similarity be not the result 
of analogy but a mere accidental coincidence 1 The conclu- 
einn seems to be inevitable that Dr Tyndall, while objecting 
to the term viecosity as applied to ice, and having commenced 
the controversy by utterly denying the fact that glacier ice 
possesses properties analogous to those of a semi-fluid body, 
has been gradually forced, by a larger consideration of the 
question, and by more extended obseryation, to approach much 
nearer to the viscous theory than, at one time, he would have 
been willing to admit. Nor is it immaterial to observe that 
the views originally propounded by Dr Tyndall were not 
grounded, like those of Professor Forbes, on the accumulated 
experience of months and years spent amidst the ice-world, 
Dr Tyudall does not refer to any observations upon glaciers 
made by himself prior to 1856, and there is a remarkable 
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note to the paper by Dr Tyndall and Mr Hozley, in the Phi- 
losophical Transactions for 1857, p. 334, in which they apeak 
of the "Syat^me Glaciere" of Agasaiz, as a work "which, 
until quite recently, they had not the opportunity of examin- 
ing." The argument, from mere authority, however, in mat- 
ters of science, ought to go but a very little way, and I should 
be very sorry to use it for more than it is worth. Science 
gains greatly by the candid discussion of questions of this 
nature, and there is no scientific subject upon which be touches, 
npon which Dr Tyndall is not likely to throw valuable light ; 
but it is not unreasonable to say, that views formed upon a much 
less protracted consideration of the subject hardly possess 
quite the same claim to ready acceptance as those of Professor 
Forbes, whose labours in this field of inquiry have been ex- 
tended over so many years — the duration of whose investiga- 
tions may be measured by months, where that of Dr Tyndall's 
researches is counted in days, and the extraordinary care and 
accnracy of whose observations upon matters of fact have been 
impugned by no subsequent inquirer. 

The effect of the discussions which have taken place upon 
the theories of glacier structare and motion will undoubt- 
edly be to direct fresh attention to this most interesting sub- 
ject, and, by a fresh series of experiments and investigations, 
to advance the great end of all scientific inquiry — the attain- 
ment of truth. At present, however, it is scarcely too much 
to say that the acute and ingenious papers of Dr Tyndall and 
Mr Huxley, though valuable contributions to glacier literature, 
have not endangered the position of the viscous theory. 



D,q,i,.cd by Google 



An Account of Donates Comet of 18£ 

P. Bond.* 
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It is always, however, very close to tlie centre of gravity, as 
is proved by the fact of its motion about the sun, in accord- 
ance with the law of gravitation. 

The nucleus itself is a minute point compared with the im- 
mense volume of light-giving substance, of which it is the 
controUing centre. Whether it is solid or not, is still unde- 
cided. As far as the eye alone is to be trusted, there are 
comets as truly solid as the planets or stars themselves. In 
size and weight, however, the true nuclei, apart from their 
surrounding nebulosity, are probably quite small, measured 
by the standard of the larger planets. Still it is possible that 
there may have been instances in which the mass of these 
bodies has been comparable with that of the earth, and yet 
they may have completed their circuit around the sun, leaving 
no appreciable trace of their disturbing influence — the only 
sure test by which their mass could be detected. The evidence, 
. from the fact that the smaller stars shine freely even through 
the most condensed portions of comets, adduced by astrono- 
mical writers in proof of their transparency, and, by inference, 
of tbeir extreme tenuity and lightness, has a certain value 
when applied to the class of feeble telescopic comets ; but is 
scarcely applicable to one like that of the present year, which 
overpowered all but the brighter stars in the neighbourhood 
of the nucleus by its superior brilliancy. 

The feature next in importance to the nucleus is the train, 
or tail, as it is usually called (although often preceding the 
nucleus in its motion), projected at an immense distance from 
it, and usually, although by no means invariably, in a direc- 
tion opposite to that of the sun. The agency of the nucleus 
in the formation of the train, but still more in the subsequent 
control which it retains over it, ia one of the most curious 
phenomena presented in nature. Often, several of these ap- 
pendages are seen radiating at once from the same nucleus. 
The greatest variety in curvature of outline, length, brilliancy, 
and other peculiarities, is presented by different comets, or by 
the same one in different parte of its course. The portions 
near the axis are usually darker than the edges, giving at 
times the appearance of a division with a stream of light on 
either side. 
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Tlie larger bodies of this class exhibit a wonderfal compli- 
cattoo of phenomena in the region contiguous to the nucleus. 
Of these, the most prominent are the interposition between 
the nucleus and the sun of one or more well-defined and 
rounded screens, or caps of dense nebulosity, called envelopes, 
partially bat not entirely surrounding the Ducleug, and the 
emission of streams or jets of luminosity, bright sectors, £c., 
in a direction inclined or opposite to that of the tail. With 
great variety of detail in other respects, these have all a well- 
marked tendency to appear in the first instance on the side of 
the nucleus next the sun. The great comet of the present 
year undoubtedly takes a foremost rank in respect of the mul- 
tiplied and most curious changes which it has exhibited, and 
especially in the complete illustration which it has afforded of 
the origin, construction, and final dissipation of a succession of 
envelopes. In these phenomena, the process of the forma- 
tion of the tail, from the substance in immediate contact with 
the nucleus, is intimately concerned. The astronomer, night 
by night, sees the work of evolution going on with an amazing 
rapidity, and seemingly in defiance of the best-established 
properties of matter, the laws of gravitation, and of inertia. 
The results are evident to all, but the secret cause is a pro- 
found mystery, admirably calculated to stimulate speculation 
and intelligent investigation. 

The following figure (Plate V., fig. 1),* with a brief recapi- 
tulation, will serve to illustrate the leading phenomena pre- 
sented in a telescopic view of a large comet ; n represents the 
star-like nucleus, a and b the outlines of two envelopes on 
the side of the nucleus towards the sun, c the difi'used ex- 
terior nebulosity which is a never-failing attendant. 

The dark axis d, of the tail, is sometimes, however, absent, 
and again, at times, replaced by a bright ray. Ordinarily the 
convex and brightest side of the tail is presented to the region 
towards which the comet is moving. 

As regards the motion of comets in space, it is a well- 
established fact, so far as our present means of observation ex- 
tend, that their nuclei alone move in obedience to the attractive 

* The engrsTiog hu been copied from a drawing of the comet of Donati 
mode bjr tha writer, at the ObaerVBtory of HsTard College, October S, 1868. 
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force of the sun and planets. This property, which haa been 
recognised with consistency and uniformity, is not the least 
singular peculiarity of their constitution. Immense voIumeB 
of matter, apparently of the identical substance of the nucleus, 
go to compose the enveloping nebulosity and the tail; but 
from the moment of leaving the central body their motion ia 
perfectly inexplicable, without assuming them to be under the 
influence of laws of force which greatly modify that of gravi- 
tation. 

The shape of the cometary orbits, described about the sun, 
is nearly that of a parabola, or of an elongated ellipse, with 
periods of revolution varying from a few years to many cen- 
turies. The point in the orbit which is nearest the sun is 
called the perihelion ; the distance of this point from the sun. 
the perihelion distance, and the time of the comet's passing it, 
the perihelion passage. 

Fig. 2 represents the form of a portion of the orbit of the 
great comet of the present year. The circles show the rela- 
tive proportions of the orbits of Venus, the Earth, and Mara. 
The date, September 30, is the epoch of perihelion passage, 
the distance of the comet from the sun at that point being 
about fifty millions of miles. 

For convenience of delineation the orbit is represented with 
its plane coincident with that of the earth's orbit. These 
planes have actually an inclination of sixty-three degrees to 
each other. The relative size and the form of the orbit, with 
the places of the comet in it, are given with sufficient exact- 
ness for the purpose of illustration. The arc described by the 
comet, during the period of its greatest brilliancy, is in- 
cluded between September 30 and October 10. It had, how- 
ever, been detected by astronomers about three months 
earlier. 

On the 2d of June 1858, a faint nebulosity, slowly advan- 
cing towards the north, was descried by Donati at Florence, 
near the star K Leonts. This was the earliest observation of 
the great comet of 1858. Its place at the time is shown in 
fig. 2, its distance from the sun being then about two hundred 
millions of miles, while from the earth it was yet more remote. 
Being, at first, inclined to question whether it might not be 



D,q,i,.cd by Google 



64 George P. Bond'a Account of 

identical with another comet just before seen in the same 
quarter of the heavene (the third comet of 1853), he comma- 
nicated the intelligence of the diecorerj with a Bnltahle re~ 
serve, as "perhape new;" and in a second despatch he said, 
" It is possible that this comet is the same as that discovered 
io America on the 2d of May." This conjecture, fortu- 
nately for Donati, did not prove true ; although the appre- 
hension of the Italian astronomer, from the rival zeal of his 
Transatlantic brethren, was not without reasonable founda- 
tion ; for no sooner had the moon withdrawn from the evening 
sky, so as to allow the comet to be seen, than it was detected 
almost simultaneously at three different points in America, 
each observer being at the time unaware of its previous dis- 
covery in Italy. It was seen hj Mr H. P. Tuttle on the 
evening of the 28th of June ; and an accurate determination of 
its place was made on the same night at the Observatory of 
Harvard College. On the 29th, it was detected by H. M. 
Parkhurst, Esq., of Perth Amboy, N. J., and on the 1st of 
July, by Miss Mitchell, of Nantucket. 

Three geocentric positions obtained on the 7th, 11th, and 
Itith of June, furnished Donati with the means of computing 
appro:(imate elements of the comet's motion, from which its 
interesting character was quickly recognised. Considerable 
difBculty was experienced in fixing the precise time of peri- 
helion passage, a most necessary condition in predicting its 
path as seen from the earth. While in other respects the 
results deduced by various compntora were sufficiently accord- 
ant, they showed wide discrepancies in designating the place 
of the comet in the orbit. By the middle of August, how- 
ever, its future course, and great increase of brightness in 
September and the early part of October, had been ascertained 
with entire certainty. 

Up to this time it had remained a faint object, not even dis- 
cernible by the unassisted eye. It was distinguished from 
ordinary telescope comets only by the extreme slowness of its 
motion, in singular contrast with its subsequent career, and 
by the vivid light of the nucleus ; the latter peculiarity was 
of itself prophetic of a splendid destiny. 

Traces of a tail were noticed on the 20th of August, and on 
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the 2dtli it was seen with the naked eye as & hazy star. For 
a few weeks it occupied a position in the heavens where it rose 
before the sun and set ailer it, becoming thus a conspicuoua 
object both in the morning and evening sky. This circum- 
Btance give rise to the erroneoue notion that two different 
comets had appeared. The statement which was widely cir- 
cnlated, that this was the return- of the comet of 1264 and of 
1556, supposed by some to be identical, is equally incorrect. 
If it haa ever before been seen by man, it must have been far 
back in history, since the most recent computations assign a 
time of revolution of about twenty-five hundred years. 

On the 6th of September was first noticed the curvature of 
the tail, which subsequently, at the time of its greatest ex- 
pansion, became one of its moat impressive features. It is 
remarkable that this peculiarity should have been strongly 
enough esbibited to be distinguished at the above date, when 
the earth was close to the plane of the comet's orbit. The 
observatioB cannot in fact be reconciled with the commonly 
received opinion that the curvature of the tail lies in the 
plane of motion about the sun. 

T^e extraordinary changes exhibited in the neighbourhood 
of the nucleus during the disruption of the envelopes, and by 
the train while the comet was in the part of its orbit nearest 
the sun, will be illustrated in the conclusion of this article by 
a series of figures. This method of description is the only 
one by which an adequate conception of the condition of 
the comet, during this critical period in its history, can be 
conveyed to reader. 

Part II. — An aecownt o/the Comet of Donati. 18iS8. 

For the following details, relating to the appearance pre- 
sented by the comet in the telescope or to the naked eye, uae 
has been made principally of the manuscript records of the 
'Observatory of Harvard College, the results of observation 
made elsewhere not being accessible through the ordinary 
channels of information at the time of writing. 

There was a marked increase of brilliancy, accompanied by 
an equally perceptible lengthening of the tail, between the 
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10th and 25th of September. Its sudden adrance inaize and 
splendour during the week following the latter date, vas in 
perfect keeping with the often-repeated history of bodies of its 
class. Every condition seemed to favour a rapid development. 
It was approaching the sun, which not only subjected it to a 
more intense illumination, but probably to other influences of 
a nature not well understood, but perfectly obvious in their 
effects ; it was drawing nearer also to the earth, and was, be- 
sides, every night taking a more favourable position above the 
horizon, and presenting to better advantage the length and 
curvature of its train ; lastly, the absence of moonlight to- 
wards the end of the month contributed more than any other 
circumstance to enhance the grandeur of the scene. Scarcely 
less impressive was the sudden vanishing of the spectacle a 
few weeks later, attributable to similar influences as it were 
reversed ; — the comet receding from the sun and earth, con- 
tracting its dimensions, descending low in the mists of the 
horizon, and finally almost extinguished by the returning 
moonlight. 

On the 8th, the diameter of nucleus was ascertained to be 
two thousand miles. In immediate contact with it, was an 
intensely brilliant nebulosity, having a diameter of about 
three thousand miles, while the surrounding diffused light ex- 
tended forty or fifty thousand towards the sun. Measured by 
ordinary standards, this latter distance appears large, but it 
was manifestly insignificant compared with the effusion of ne- 
bulosity in the direction of the tail. Indeed the comparative 
absence of any considerable collection of diffuse light on the 
side nearest the sun, outside of the above radius, was so no- 
ticeable as to excite remark on several subsequent occasions. 
The fact of the position of the nucleus, precisely in the vertex 
of the train, must have been generally noticed, ^t this date 
the tail had acquired a length of sixteen millions of miles. 

To ascertain the true dimensions of the nucleus, and to 
compare the intensity of its light with that of a star of equaF 
brightness, the comet on the morning of the 9th was kept in 
the field of the great refractor by the clock-work motion, and 
the effect of the approach of daylight upon it carefully noted. 

In the early twilight the nucleus resembled a star of the 
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fifth magnitade, sabteading an angle corresponding to a dia- 
meter of five thonaaDd miles ; but owing partly to atmospheric 
disturbances, and partly to the diEGculty of diatingnishing its 
precise border, this proved to be much too large, for it dimi- 
nished to less than half that amount when the daylight had 
become 8u£Sciently strong to obliterate all but the true centre, 
which continued in sight until twelve minutes before Bunriae ; 
the light however no longer retained the scintillating, star-like 
character which distinguished it when seen on the background 
of a. dark sky. At this time, therefore, the nucleus must have 
been nearly of the size of our moon, and probably shone with 
eomewhat inferior intrinsic brightness. 

Sept. 12. — " A rapid increase in brightness, and length of 
train, the latter covers an arc of 6°." 

" The intensity as well as the quantity of light emanating 
from the nucleus are the most distinctive features. To the 
naked eye, aided by the light of the envelope and contignous 
part of the tail, it-was as bright as a star of the third magni- 
tude. In the telescope the light, concentrated within a circle 
of 10" diameter, or six thousand miles, resembles that of a star 
of the fifth or sixth magnitude diffused over an equal space." 
The view of the comet on the morning of the 13th was still 
more satisfactory, owing to its greater elevation and the absence 
of moonlight. 

" To the naked eye on the 17th, the head equalled a star of 
the second magnitude. Its southern side (on the left hand 
and below as seen in the evening) was decidedly the brightest. 
A similar contrast was noticeable through a considerable ex- 
tent of the tail for several weeks following ; the convex out- 
line being both brighter and more clearly defined than the 
opposite side. Ultimately this distinction disappeared, or 
rather it was reversed; the change taking place gradually, 
and becoming most noticeable after the 6th of October. 

" The commencement of & most important epoch in the physi- 
cal history of the comet dates in our.records from the 20th of 
September. It is probable that symptoms of approaching 
changes, faintly indicated, may have appeared somewhat 
earlier ; they were not, however, noticed on the 17th and 18th, 
on both of which occasions the comet was observed, though 
X 2 
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particular attention was not then giren to the condition of the 
nucleus. 

" On the eTening of the 20th the train at its origin was plainly 
bifurcated, issuing from the head in two unequal Btreams form- 
ing its two sides, and leaving between them a dark space be- 
hind the nucleus. Their outline was a curve resembling an 
arc of the parabola or hyperbola. The southern stream was 
so much the more brilliant of the two, that in strong twilight 
this alone would have been seen as a short tail inclined bj 30" or 
more to the true axis. " Between the nucleus and the sun is 
interposed an obscure crescent-shaped outline, within which the 
light is unequally distributed, and has a strangely confused 
chaoticlook; the details are too undecidcdfor precise description' 
There is also an elongation of the nucleus, which is singularly 
brilliant, or perhaps a ray extending a few seconds from it 
on the following or upper side. The exact character of these 
phenomena could not be made out, but they seemed to indicate 
the presence of some internal disturbing force." 

The obscure crescent-like band was so fointly marked that 
it might easily have been overlooked, or have passed for an 
illusion. 

Sept. 23. — " A fine clear sky with the moon nearly full. To 
the naked eye the head of the comet is as bright as a star of 
the first magnitude, and the train, notwithstanding the moon- 
light, is 6° or 8° long. It is already a brilliant object half an 
hour after sunset. The telescopic view is most extraordinary. 
The nucleus has diminished in size, being now only 3', or 
1300 miles in diameter. Its light is exceedingly intense, and 
somewhat more concentrated than on the 20th. Outside of it 
is a bright envelope with its vertex in the direction of the sun, 
and 15", or 6100 miles distant. This is bounded on its outer 
margin by a dark band. The boundary of a second and less 
brilliant envelope is distant at its vertex about 30", or 12,800 
miles from the nucleus, and is terminated by a similar dark 
arch, outside of which, again, is an atmosphere of faint difiiised 
nebulosity rapidly shaded off. The outlines can he distin- 
guished through an arc of 220° or more, reckoned from the 
nucleus, but they extend considerably further into the train 
on the following or bright side." 
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The form and situation of the envelopes and their relative 
degrees of brilliancy, are represented in fig. 3 b; gradations in 
the character and strength of the lines in the engraving.* The 
scale to which this figure is drawn has not been ascertained from 
exact micrometer measurements, and is not to be implicitly 
relied on in comparing the dimensionB of the envelopes at this 
date with others where the proper angles at several points 
were more carefully determined. 

Sept. 24, — The train is 7° in length, and evidently curved. 
The telescopic view showed a decidedly dark axis to the tail, 
extending close up to the nucleus, which was elongated in a 
direction perpendicular to the axis. The inner envelope south 
of the nucleus was in part separated from it by a darker space, 
and was twice as bright as the one next outside of it, which in 
turn was much brighter than the exterior nebulosity. 

The dimensions of the two envelopes on the 24th were found 
to be as follows : — 

Width of inner, . . , . = 5800 miles. 

Chord through the nudeus to the outer edge 

of the inner, , . . . = 17,000 „ 

Distance from nucleus to outer edge of outer, = 13,400 „ 

Chord through nucleus and the outer edges 

of the outer envelope, . . . =31,000 „ 

The obscure bands on the margins of the envelopes were 
3"-5 or 1400 miles broad. The estimated angle of divergence 
of the two forks of the tail at a distance of IC fr^>m the nucleus 
was from 20° to 25°. 

On the 25th, the nucleus presented itself under a new as< 
pect, in the act, as it afterwards proved, of disengaging a new 
envelope, or rather in a stage preparatory to that event. This 
perhaps is the first instance where an envelope has been seen 
in embryo at the surface of the nucleus, and has been traced 
through successive stages to a full development. The same 
phenomenon was subsequently illustrated In the case of the 
* The pnrollcl corred Udm In the &gura are eniplojed marelj to indicate 
the places where the light wu more or less intense, and must not be too llter- 
tSlj interpreted. The general effect is lietCer giveii io fig. 1 ; bat all attempts 
at a faithful representation by meaDS of an engraving most, from the neoassity 
of the case, be inadequate. 
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present comet by several exhibitions of a similar nature ; tbeir 
history has a peculiar value, because it afiFords an insight into 
mysterious processes by which the train is thrown out from the 
nucleus, under the stimulating influence of the Bun's light and 
beat, or possibly of some unknown emanation from the same 
source. The following were the most conspicuous gradations 
of light recognised in its neighbourhood. Commencing with 
the dark axis we have : — 

1st. The axis, a narrow, well-defined dark stripe penetrat- 
ing quite up to the central body. Next in order towards the 
Bun is the nucleus, on the eve, as we may say, of an eruption. 
The expression is fully warranted by its subsequent history. 
When seen to best advantage, two little streams of luminous 
matter were observed issuing from it one on each side, doubt- 
less on their way to supply material to the tail now so rapidly 
expanding. Outside of the nucleus and of the nebulosity, ap- 
parently adhering to it, was a comparatively dark space, suc- 
ceeded by two envelopes with the intervening dark bands, and 
lastly, over the whole a thin veil of diffuse light ; the latter 
attaining a distance of seventy thousand miles. If we include 
the dark axis, and the dark background of the sky, we have 
here nine alternations of light and shadf, of various grades of 
intensity. 

The micrometric measurements furnish the following dimen- 
sions, — 

From the nucleus to the outer edge of the 

inner envelope, , , , . = 7,100 miles, 

Length of chord from outer edge of inner 

envelopes throiigh the nucleus, . =15,600 „ 

From the nucleus to the dark space outside 

of the nebulosity, . , . , = 3,500 „ 

This space, first seen on the 24th, continued to enlarge until 
the first envelope was completely severed from connection with 
the nucleus. The breadth of the obscure band outside of the 
first envelope was 1600 miles. At a distance of about three 
hundred thousand miies from its origin, the breadth of the tail 
was found to be one hundred and forty thousand miles. Its 
extreme length was 11°, and the breadth where widest 1°. 
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Scpi. 27. — We have now conclasire evidence that the 
condition of the central laminosity on the 24th and 25tli was 
that of an envelope in ita earliest etagea. " The outline of a 
new envelope ia clearly diBtinguished. In form and position 
it is a miniature of that which has hitherto been the inner- 
moat. Like the latter it seta awry, inclining to the right 
hand side of the axis. The outline of the second envelope ia 
becoming indiatinct. The narrow dark stnpe in the axis 
having its vertex precisely at the nucleas is a remarkable ob- 
ject ;" its width near ita origin was found to be 1800 miles. 

The tail has now attained a length of 13", or eighteen mil- 
lions of miles- A new appendage in the form of a long nar- 
row ray issning from ita convex side is seen as represented 
in fig. 4, not following the curve of the tail proper, bat pro- 
jected nearly in a straight line from the sun. Its appearance 
simultaneously with the throwing off of a new envelope sug- 
gests the possibility of the two phenomena being in some way 
connected with each other ; both, it will be noticed, lie on the 
same side of the axis. Supposing it to have started from the 
head of the comet on the 25th, its velocity must have reached 
eight or ten millions of milea daily. Other comets have ex- 
hibited similar rays. That of 1843 shot out its streamers to 
a much greater distance. One which appeared in 1744 is 
s^d to have had no less than six, spread out like a fan. 

On the 28th, the image of the nucleus in the focus of the 
large refractor afforded distinct photographic action, but the 
surrounding luminosity was not intense enough to form a pic- 
ture. " The dark opening in the axis of the tail occupies 
about one-twfelfth of its breadth at a distance of 1° from the 
nuclgus ; it may be traced distinctly one or two degrees. The 
head of the comet, seen with a small telescope in strong twi- 
light, which obliterates all but this brightest portion, is cres- 
cent shaped. The tail ia 19° long, or twenty-six millions of 
miles, with a streamer as on the 27th." 

S^t. 29. — Between this date and the 30tb the comet 
passed its point of nearest approach to the sun, being distant 
abont fifty millions of miles, and not quite seventy milliona 
from the earth, which it was still rapidly approaching. 

" Marked changes have occurred aince the 27th. The little 
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half mooD envelope, then closely sbronding the nnclens, has 
elevated itself abore it, and become the most conspicuona 
feature in the telescopic view. It ia brightest near its outer 
edge," an indication that it was about to separate from the 
central nebulosity. 

Fig. 5 will serve to convey an idea of the disposition of the 
envelopes; a a' a was fast losing its contonr, which could 
with difficulty be made out ; its place in the figure is not 
much to bo trusted. It will be remembered that within five 
days all the nebulosity within the outline c <f c had been 
thrown off from the surface of the nucleus rising from it at 
the rate of a thousand miles daily. There is reason to sup- 
pose that the evolution was attended with something of vio- 
lence, or of the nature of a sudden disruption, or of an explo- 
sion, if the expression does not convey too much the idea of 
motion apparent to the eye. There were rays or jeta of light 
streaming in different directions from the centre, one, in par- 
ticular, on the following (apparent right hand) side, imper- 
fectly suggested on the 27th, now plainly seen, and there was 
a general aspect of confusion, suggesting the idea of internal 
disturbances. It was afterwards observed, that as the ne- 
bulous matter rose higher and higher above its origin, it be- 
came uniformly blended, as if, when relieved from the imme- 
diate neighbourhood of the nucleus, it was disposed to an even 
and symmetrical arrangement. The measured arcs gave the 
following results, n in fig. 5 designating as usual the nucleus, 
and b' and d the vertices of the envelopes. 

n 6'= 10,500 miles. 
n </= 6,000 „ 

The thickness of the brightest part of the arch under b' was 
2000 miles. Since the 24th, 5' has ascended (towards the 
Bun) about 5000 miles, or only about one three-thousandth 
part of the distance over which the end of the tail has ad- 
vanced during the same interval. 

Sept. 30. — " The edge of the envelope c c* c' is very 
distinct, and may be traced through an angle of 270°, rec- 
koned from the nucleus. The latter is truncated, as it has 
often before been seen on the side opposite to the sun, giving 
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it a half-moon shape. The dark axis, which at its origin is 
almost black, and is of even breadth with the nucleus, com- 
pletee the resemblance to a phaee and shadow." There are 
objections to this explanation, although at first sight it is very 
plausible. Each new enrelope, as it emerges from the nu- 
cleus, has the same phase-like fonn, while it is certainly 
everywhere permeated by the sunlight ; a very small envelope 
still adhering to the nucleus would thus explain the peculiar 
form of the latter. The dark axis occupies a larger propor- 
tion of the whole breadth of the train at a distance of several 
degrees from the nucleus than cao with any probability be 
attributed to the defect of light intercepted by so small a 
body. It is, moreover, curved, which could not happen to a 
sensible amount in the shadow. 

Perhaps two phenomena are here superimposed ; a compa- 
rative deficiency of nebulosity towards the central regions of 
the tail , and an actual shadow, perceptible a short distance 
only, close to the head of the comet, where, at any rate, we 
must assume the existence of a considerable collection of ne- 
bulous matter, sufficient to exhibit the outlines of a shadow 
cast upon it, if such really exists. This view receives some 
confirmatioQ from a note of a later date. " The outlines of 
the axis-band are straight tines near the nucleus, but at a 
little distance they begin to blend with the general deficiency 
of light in the middle of the train." It seemed here to be 
conceivable that the shadow-margin and the outlines of the 
axis were distinct phenomena. 

The tail to the naked eye was 22° long, or twenty-six mil- 
lions of miles, and from 2° to 3° broad near its extremity, 
where also its rate of curvature was pretty suddenly increased. 
The upper outline was throughout brightest and best defined. 

Oct. 2. — No new envelope had yet been formed, nor were 
any indications of its approach manifested, although they 
were carefully looked for in the expectation that one would 
shortly appear. The nucleus, however, was unusually bright, 
and rounded on the side toward the sun. An increase of 
brilliancy in the nucleus was afterwards recognised as the 
- precursor of a fresh eruption from its surface. Its diameter, 
perpendicular to the axis, was found to be less than 1600 miles. 
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There were three dark openings in the innermoet enyelope, 
betveen which it was intersected with bri^t rays. In Plate 
I. (omitted), the engraver haa giren an eminently suocessfnl 
repreBentation of the comet u it appe&red in the field of the 
great refractor. The character of the light of the nebulosity 
composing the envelopes, and the appearance of the dark axial 
stripe penetrating, with welUdefined outlines, quite up to the 
nnclens, have been preserved with great fidelity. 

The long narrow ray first noticed on September 25, spring- 
ing from the convex side of the tail, was seen again on the 2d 
of October, 

The dimensions of the envelopes were as follows : — 

n 6' = 13,200 mileB, n,f= 7,&00 miles, 

66'= 3,300 „ ec" = 18,900 „ 

The breadth of the brightest part of the tail, at a distance 
of 144,000 miles from the nuclens, was 90,000 miles, and its 
extreme length from 25° to 30°. 

The next date of observation was the 4th. Another enve- 
lope was then rising, having already attained a diameter of 
above nine thousand miles within forty-eight hours. Its pe- 
culiar form and the position of a dark spot, >, are given in 
fig. 6. A dark space now separated the envelope c&c" from 
the new one. In fig. 6, we have from the micrometer mea- 
surements, 

n c'= 8,900 miles, 

nd-= 3,050 „ 

n»=z 1,800 „ 

CO" = 23,500 „ 

dd'= 9,300 „ 

The nucleus was smaller and less bright than on the 2d. 
The secondary tail was 35°, or thirty-four millions of miles 
long. On the 5th of October, the comet attained its greatest 
brilliancy. Its head was close to Arcturus, a star of the first 
magnitude, to which it was but little inferior in brightness, 
although the contrast in the intensity of their light was very 
evident. In £urope the two must have been seen still nearer 
to each other than they were in America, the nucleus passing 
a little to the south of the star, and the brightest part of the 
tail over it. The extremity of the train reached over Benet- 
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n&sch and Mizar, the two sonthernmoBt stars io the tail of the 
Great Bear. It could be traced through an arc of 35°. Its 
breadth was 5° or 6°. With a little attention two additional 
streamers conld be seen, one of which was between 50° and 60° 
long, or above fifty millions of miles, with a slight curvatnre, 
as ID fig. 7. 

The interest of the' telescopic Tiew, taking all the circum- 
stances into account, the size of the instrument, the perfect 
purity of the atmosphere, and the splendour of the object, 
have rarely been surpassed. The nucleus and the outline of 
its nearest envelope were visible in full sunshine with the 
large telescope. The head of the comet conld be seen with 
the naked eye at twenty minutes after sunset, at which time 
the second envelope was discernible with the telescope. It is 
most remarkable that, with all this accession of brightness, 
the nacleus itself had now diminisbed to a diameter of only 
four or five hundred miles, scarcely one-fifth of what it was oa 
the morning of the 9th of September, by a very careful deter- 
mination. Its volume had thus diminisbed to the one-tiuentietk 
part only. The remaining nineteen-twentietha had, in the 
intervening period, expanded into the tail, or bad gone to form 
the envelopes which now encircled it, by a process which has 
been fully illustrated in the preceding pages. But are we then 
to conclude that the nucleus, the focus of these mysterious 
operations, had in this way expended the greater part of its 
substance 1 To this inquiry the best reply is a consideration 
of its subsequent condition. After several more eruptions 
from its surface, similar to those above described, it receded 
from our view about the 20th of October, with an evident in- 
crease of size compared with its condition two weeks before, 
and still shining with its accustomed intensity. 

Examined in the daytime on the 5tb with the highest powers 
which it would bear, no indication of a phase could be seen. 
The dark spot at a, of fig. 6, had expanded in about the same 
proportion with the whole envelope in which it was situated. 
From near the vertex, and from the sides of the latter, there 
seemed to be an escape of jets of luminous gas, which streamed 
off like light spray thrown up against an opposing wind and 
driven before it. 
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The dimensions of the envelopes were &b follows : — 



fl<f: 


=4,200 miles, 




«(/= 


9,500 miles 


d<r= 


=8,900 


„ 




cc' = 


27,000 „ 






nb' = 


= 14,200 miles, 








6-6= 


.40,600 


„ 





The diameter d cf passed considerably above the naclens. 
The outline aa' cf oi previoaa figures has faded away, and it 
is uncertain whether b b' b" is the margin of the envelope so 
designated, or only that of the pretty sadden terminus of the 
stronger light comprising a a' a as well. The extreme dif- 
fusion of the light at some of the points measured oceasioDS 
a good deal of uncertainty in the above numbers ; the dis- 
tances to the vertices are usually the moat trust- northy. 

It will not be necessary to enter into the details of the his- 
tory of other envelopes further than to indicate some of their 
leading features. Between the 2d and the 20th of October 
incliieive, four of them rose in succession from the nucleus. 
One, which was first seen on the 4th as just described, one 
between the 8th and 9th, another on the 15th, and a fourth 
on the 20th. The outlines of the brighter parts of three of 
them are shown in figs. 8, 9, 10, 11. 

Fig. 8 is the outline, on October 6, of the envelope which 
made its appearance between the 2d and 4t;h ; the places are 
indicated where it was intersected by brighter rays : its in- 
terior structure was very irregular. In fig. 9, we have a re- 
. presentation of the inner envelope on October 11, the brighter 
portions only being included. Fig. 10 gives the outlines of 
the envelope first seen on October 15. Fig. 18 shows it at a 
more advanced stage, three days later. 

A change in the relative proportion of light distributed on 
the two sides of the principal axis of the comet had been pro- 
gressing up to about the 6th of October. At this date, al- 
though there may sUIl have been a little more light on the 
right hand side, the difference was not nearly so large as it 
had been. The diameter of the nucleus was then 800 miles, 
pn the 8th, its diameter was 1100 miles. The envelopes were 
most distinct on the left hand, or preceding side. The change 
was a permanent one, and for the future this became the 
brightest half of the head of the comet. It is curious to oh- 
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serve a corresponding change in tbe iaclination of the enve- 
lopes to the axis. They now inclined even more decidedly to 
the left hand than they had at first done to the opposite side. 
The two last, those of October 15 and 20, seem in fact, in the 
first instance, to have issued as luminous jets or streams from 
the side, rather than from the vertex of the nucleus. A simi- 
lar reversal in the order of brightness was evident in the part 
of the train near the nucleus. 

The tenth was the day of nearest approach to the earth, but 
the comet was manifestly on the wane, though expanded over 
a larger extent of the sky than before. Five envelopes, 
reckoning the exterior haze as one, could be traced through 
the whole or some part of their outline. The dark stripe of 
the axis was becoming less conspicuous, the central regions of 
the train being occupied with diffused light ; on the 11th It 
was barely discernible. The last of the envelopes was thrown 
off on the 20th. The comet had now passed far to the south, 
and its low altitude prevented the continuance of the obser- 
vations. 

We must add a few words on the appearance presented by 
the tail between the 6th and the 10th of October. At the date 
first named, one of the supplementary rays attained a distance 
of 55°, or fifty millions of miles from the nucleus, somewhat 
exceeding that of the principal tail, and in a direction, as 
usual, nearly in a line from the sun. Others less perfectly 
developed could be decerned near a point where the curvature 
of the main stream was pretty suddenly changed. On the 
8th, fig. 12, five or six transverse bands could be distinguished 
in the tail half a degree or less in breadth, with clear, well- 
defined outlines, and perfectly resembling auroral streamers, 
excepting that they kept their position permanently, that is, 
without motion sensible to the eye, they diverged from a point 
between the sun and the nucleus. The supplementary ray 
was not inserted in the original drawing from which fig. 12 
was engraved. Its place in the figure has been supplied from 
sketches on the 9th, and dates previous, allowing for its mo- 
tion in the interval. 

The train attained its largest apparent dimensions on the 
lOtfa, when the main stream of light could be distingnished 
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through ui uc of €0°, correBponding to a length of fifty-one 
millions of milea, or rather more than half the distance of oar 
earth from the sun. The distribation of ita light at a distaoce 
of 20° or 30° from the nucleus in parallel or slightly diverging 
bands, alternating with dark spaces, was strongly exhibited. 
They were 6° long, and 20' or 30' wide, and might aptly be 
compared either to the streamers which often break up Uie 
continuity of an auroral areh, or to a collection of Ove or six 
tails of small comets forming from the remuns of the lai^ 
one. Whatever may have been their real nature, the impres- 
sion to the eye involuntarily enggeetod the compariaon. These 
bands were visible for one or two succeeding evenings, bat 
were soon overpowered by the moonlight. 

We will conclude with a review of some particulars relating 
to the comet which seem to deserve special attention. The 
dimenBions of the tail, and of the nucleus and envelopes on 
the several dates of observation, are given below. Apparent 
variations in the size of the nucleus were sometimes caused by 
disturbances in our own atmosphere, but in most cases the 
changes were undoubtedly real ones. The presence of moon- 
light, or of the slightest haze in the sky, had a very percepti- 
ble effeot in diminishing the arc through which the tail could 
be traced. This will sufficiently explain the irregularities 
noticed in comparing its proportions from night to nigbt. 
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Dite. Length of taU. BreBdtb at eitremHr, Bemuk*. 

1858. Miles. Miles. 

12. « = 39,000,000 

15. Ifi =,14,000,000 Moonlight. 

Dtte. Length of " Streamera." BTeadth st extremity. 

1868. Milea. Milea. 

Oct 4. 85"= 84,000,000 1,000,000 

5. 56 = 53,000,000 

6. 65 = 50,000,000 

In compnting the above, the cnrvature has not been re- 
garded. It most be borne in mind that we have taken for the 
extremity of the tail the furthest point at which it was possi- 
ble to detect a trace of it. It would scarcely have been noticed 
beyond 30° or 35°, even between the 6th and 10th of October, 
without a particular effort of the atte^ntion, and some training 
of the eye. The streamers, or additional rays, might easily 
have escaped notice altogether from their faintnesB. In 
making a comparison of the size of this comet with others, it 
will be best to limit the extent of the tail to the arc over which 
it was plainly visible, which would give a length of about 
thirty-five millions of miles. The shortening of the tail be- 
tween the 12th and the 17th of September is due entirely to 
the effect of moonlight. The more abrupt change between the 
10th and 15th of October is partly due to the same cause, but 
there must also have been a great diminution in brilliancy. 

For the nucleus we have the following measured diameters: — 

1858, July 19.— Diameter 6" = 5600 miles. This probably 
includes the dense nebulosity immediately surroundiug it, not 
distinguishable at the time from the true centre, on account 
of the low altitude of the comet. 

Av0. 19. — " Nucleus equals a star of the seventh magnitude." 
„ 29. — Head of the comet visible to the unassisted eye 
as a star of the sixth magnitude. 

Aug.Sa. — Diameter 6*=4660 miles- This result perhaps 
includes more than the true nucleus. 

Sept. 8, 9. — Diameter 3''=1980 miles. Taken just before 
sunrise, when all of the comet, excepting the nebulosity next 
the outside, which was 3300 miles in diameter, was obliterated. 
On a dark sky the apparent diameter was 5280 miles, and the 
light equivalent to that of a star of the fifth magnitude. 
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Sept. 12. — To the naked eye the head of the comet ap- 
peared as a star of the third magnitude. 

On Sept. 17, it equalled a star of the first magnitude. 

Sept. 23. — "To ^e naked "eye the head of the comet ia 
brighter than a star of the first magnitude." Its brilliancy at 
this date (one week before its perihelion passage, and seven- 
teoD days before its nearest approach to the earth) had reached 
a naximam. It is interesting to remark, that between the 
17th and 23d was first noticed the characteristic formation of 
enTelopea, which plainly operated as a check upon the acca- 
mnlation of brightness at the central point. The nucleus, 
during the remaining period of its Tisibility, went through a 
series of periodic changes, acquiring more light just before 
an eruption, and suddenly diminishing after it. The yaria- 
tions, although evident to the eye, could not be accurately 
measured on account of the smallnesB of the angle subtended, . 
and its want of precise definitioD. 

On the 23d, its diameter, which appeared to be less than 
usual, was 3" = 1280 miles. 

Sept. 24.— Diameter 2"-5=1030 miles. 

Oct. 2.— Diameter 6"-2=1560 „ 
„ 4.1— Nucleus evidently smaller than on the 2d. 
„ 5. — IOmeter 1" -5 =400 mileB;"it is certainly less 
than 2" = 540 miles." This determination was made under 
most farourble conditions. 

Oct. 6. — Diameter 3° = 800 miles. The bead of the comet 
nearly equalled Arcturus. 

Oct. 8. — Diameter 4''-4 = 1120 miles. " The nucleus is de- 
cidedly brighter than on the 6th, and is preparing to throw 
ofi" a new envelope." 

Oct. 9. — The nucleus had diminished in size simultaneously 
with the appearance of a new envelope. 

Oct. 10.— Diameter 2'-6 = 630 miles. 
„ 11.— Diameter 2" =510 „ 
„ 15. — The head of the comet was as bright to the naked 
eye as a star of the third magnitude. 

Oct. 18.— Diameter 3'= 900 miles. 
„ 19. — Diameter 3"= 920 miles. The nucleus was com- 
pared with three stars of the sixth magnitude at the same fdti- 
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tnde, &Bd fofind to be far brighter than either of them. It 
-was probably at least as bright as s star of the fifth magnitude, 
while" to" tha Baked eye the head nearly equalled one of the 
third magnitude. 

Oct. 20.-^DJaimeter 2"= 660 miles. A new eorelope was 
forming. 

As before remarked, the least observed diameter of the nu- 
cleus, 400 miles, oocnrred on October 5tb, the evening when 
the comet reached its maximum of brightnesa. 

In order to ezhitiit the progressive motion of the envelopes 
from their point of origin, we give below in one view the dis- 
tances of their vertitoes irom the nnclens at difierent dates. The 
distances were measured in the line from the nucleus towards the 
sun. The better to distinguish them, we will use the following 
notataon, which is the same with that employed in the figures. 



d = Vertex o 






relope first seen on Sept. 20. 
,, » 23. 

.. 27. 
„ Oct. 4. 

» ). 9- 

» 16. 



Distances in miles from the naclens (n) to the vertices of 
the envelopes a, 1>, and c. 



•18,(KH) •6,400 
18,400 6.800 
*18,000 7,100 



8,600 

6,000 

7,600 

8,900 8,060 

9,560 4,210 

10,100 4,270 

12,400 7,160 

13,200 8,660 

14,100 8,780 

•10,200 
•11,400 



4,400 
6,500 
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The Tertex ^ had b&rely left the surface of the nacleoB on 
the20tb. 

The comet of Bon&ti, although sorpassed b; many otiiers in 
size, has not often been equalled in the intensity of the light 
of the nucleus. The diameter of the surrounding nebolout; 
on the other hand was anusnallj small, never much exceeding' 
one hundred thousand mllea, while that of the great comet of 
1811 was ten times larger — its envelope attaining an eleva- 
tioQ of more than three hundred thousand miles above the 
central body, exceeding by more than twenty times the largest 
of our measurements ^ren above. Still it would be difficult 
to instance any one of its predecessors which has combined eo 
many attractive features. 

Its early discovery enabled astronomers, while it was yet 
scarcely distinguishable even with the telescope, to predict, 
some months in advance, the more promineut particulars 
of its approaching apparition, which was thus observed 
with all the advantage of previous preparation and antici- 
pation. The perihelion passage occurred at a most favour- 
able moment for presenting tlie comet to good advantage. 
When nearest the earth, the direction of the tail was nearly 
perpendicular to the line of rieion, so that its proportions 
were seen without foreshortening. Its situation in the latter 
part of its course afforded also a fair sight of the curvature of 
the train, which seems to have been exhibited with unusual 
distinctness, contributing greatly to the impressive effect of a 
full-length view. Freqaent allusion has been made to the 
influence of the light of the moon on the visibility of the co- 
met. Few readers will be aware how much of its splendour 
and vast dimensions, during the first ten days of October, we 
owe to the fortunate circumstance that, at this critical period, 
the moon was absent from our eveniog skies- The effect of 
the presence of a full moon, though simply optical, and due 
only to the force of contrast, would have been quite as preju- 
dicial as if the comet had lost two-thirds of its train, and as 
large a proportion of the brightness of the remaining third ; 
above all, we must have lost those most singalar phenomena — * 
the supplementary rays, and the alternating bright and dark 
bands in the train ; the latter seem to have been new in 
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cometary history. Supposing the substance of the tail to he 
driven off into space, ne?er again to return to its original 
Boorce, the inquiry at onee arises, What then becomes of it ? 
The appearance in question shows plainly enough a process of 
separation into distinct masses, and in each of these a tendency 
to condense about a central axis. 

It is remarkable that the aggregation' should have been 
around separate axea, rather than about one or more central 
points, and that the axes should have mauifested a disposi- 
tion to diverge from the sun ; as though these collections of 
nebulosity were in reality a group of new comets in process of 
formation. The increasing moonlight and low altitude of the 
comet would not allow their being followed to a more com- 



The condition of the nucleus and neighbouring region has 
received a large share of attention in the preceding pages, 
because it has afforded so ample an illustration of phenomena 
of which, up to the present time, very little has been certainly 
known. The comets of 1744 and of 1811 had well-formed en- 
velopes, but the observations upon them were too imperfeet 
and disconnected to afford much more than a basis for con- 
jecture as to their origin and destination. That of Halley, at 
its apparition in 1835-36, furnishes an example more nearly 
parallel to the present one, but its phenomena were on a com- 
paratively feeble scale. 

The most recent intelligence leaves no room to donbt that 
the comet of Cooati is periodical, having a time of revolution 
of about two thousand years. The following are the resalts 
arrived at by different computers: — ■ 



Watsos, 


2415 years. 


Bbtihns, 


2102 " 


LOWT, 


2495 " 


Graham, 


1620 ■' 


BaiiNNOw, 


2470 " 


Nbwcomb, 


1854 " 



The last two determinations are based upon longer inter- 
vals of observation than the others, Mr Newcomb's being a 
few days longer than that of Dr Brunnow. The remaining 

t2 
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anoertainty in the p^od will be materially redaced, when 
olwerratiosB liaw been received from the southern hemiBphere, 
where the comet is still i^ sight. 

The anbjtnned table contains the distances of the comet 
from the son, and from the earth, and its hourly rate of mo- 
tion : — 

DliUac* ftom Ssn DtatuiM from Ekrtli Hourly Velocit; 



1808. 


tanllM. 


In milM. 


lamlln, 


JnneS, 


215,000,000 


240,000,000 


65,000 


July 2, 


173,000,000 


240,000,000 


72,000 


A^ig. 2. 


127,000,000 


220,000,000 


84,000 


Sept. 1, 


82,000,000 


160,000,000 


105,000 


" 11. 


70,000,000 


130,000,000 


115,000 


" 21, 


80,000,000 


96,000,000 


124,000 


Oct. 1, 


66,000,000 


66,000,000 


128,000 


" 11, 


61,000,000 


62,000,000 


123,000 


" 21, 


71,000,000 


67,000,000 


114,000 



Supposing its last perihelion passage to have occurred at the 
beginning of the Christian era, it must have passed its aphe- 
lion in the early part of the tenth century, at a distance of 
14,300 millions of miles from the sun, its velocity at that point 
being 480 miles an hoar. 



DeaeripUon and Analysis of t^«e Nem Minerals, Aaaoeiatee 
m the Trap of the Bay of Func^. By Henry How, Pro- 
fessor of Chemistry and Natural History, King's College, 
Windser, Nova Sc6tia. '. 

The minerals of which I propose giving an account in the 
present paper, were found in June 1858, by Dr Webster, of 
Kentville, N. S., and myself, in the trap rock of the Bay of 
Fundy, on the shore of Annapolis county, N. S., a couple of 
miles or so east of a headland called Black Rock, which is 
well known to the navigators of the bay, from its being of con- 
siderable height, and. jutting some distance into the water. 

On this occasion, in our search for specimens, we landed 
about a mile east of Black Bock and walked eastwards, which 
circumstance I mention because it afforded us an opportunity 
of observing the natnre of the rocks under which we travelled. 
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Aa ia well knoirn to those who bare visited these Bhores, the 
Bay of Fundy presents, on the Nova Scotia eidey thret rarie-; 
ties of trap, vis., the tufaceous, the vesicular amygdaloidal, 
and the more compact crystalline rock. The cliffs under 
which we passed for some distance had the last named cha- 
racter, being dark blue-black in colour, as indicated in the 
name Black Rock, frequently perpendicular, and showing 
little evidence of the recent action of water and frost, from 
the absence of any fragments but such as were small, worn 
smooth, and rounded by long attrition on the beach. 1 do 
not remember having observed any columnar structure. We 
experienced the known barrenness of this kind of rock in 
specimens, having obtained comparatively few in a toilsome 
journey; the species observed were principally apophyllite 
and laumonite ; among those we found, however, were the 
subjects of the investigation now published. 

These minerals composed the mass of a solid reniform no- 
dule, about half the size of a fist, partly imbedded in the crys- 
talline trap adverted to above. The nodule was covered over 
the greater part of its surface with a dark green coating, 
spangled with crystals, apparently of chlorite; the portion 
free from this coating showed irregularly hemispherical pro- 
tuberances of a yellowish colour, and stellated appearance. 
The nodule yielded with difficulty to the hammer, and when 
broken presented a curious internal structure. 

Immediately beneath the thin green coating was observed 
a narrow band of yellowish white miueral resembling wax, 
isolated patches of which, few in number, occurred a little re- 
moved from the rind, among spherical concretions having a 
most distinct stellated appearance, and, in portions, a highly 
pearly lustre, while the centre was principally made np of a 
bluish-gray opaque-looking mineral in rounded spots. The 
components of the nodule were so closely packed that Only one 
very small cavity was observed, the margins of which had a 
radiated structure. 

The only difficulty experienced in determlnittg the nature 
of this mass was in the separation of its constituents, which, 
from their very intimate association, proved an extremely 
tedious process ; while, from their containing the same ele- 
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nents in different proportions, great care was reqaisi 
sure trust-worth; results on analysis. 

Cj/anotite. — The mineral mentioned as most abn: 
the centre of the nodule was found to present no or 
structure. Its hardnesB=4'&, very coherent in tl 
rather brittle than tough in small pieces; S.G.= 
coarse fragments, fracture flat-oonchoidal, even ; stres 
lustre dull, colour bluish-gray; Bubtransluceot in \ 
pieces, tranelueent on the edges, powder transparent \ 
microscope. A fragment not altered in strong nitric 
powder did not gelatinize with hydrochloric acid befor. 
ignition, but afforded slimy silica ; in matrass becan 
^ying off water ; before the blowpipe in platinum for 
edges only of thin splinters were rounded in a good hi 
borax and with soda gave transparent beads, with salt 
phorua a translucent glass. 

The results of the following analyses were obt^uet 
igniting the powdered mineral for water, and then tret 
residue with strong hydrochloric acid, digesting and eva 
to dryness. The resulting silica, after being dried and 
was fused with carbonate of soda, the fused mass, bein; 
in the usual way, was found to yield very nearly the 
(under 0-8 per cent, less) of silica first obtained ; th 
weight was taken as the correct estimate, and the sm: 
titles of alumina and lime now set free were determi: 
added to those from the original acid fluid. This 
though rather tedious, served to economise a mat* 
readily obtained in a state fit for analysis, one quan 
nishing a knowledge of all the constituents. 

The results, afforded by the mineral immediately afl 
powdered, were— 





I. 


0.yg«n. 


R*tu 


Lime, 


. 17'52 


= 5 00 


1- 


Alumina, . 


. 0-84 


= 0-39 




Magnesia, . 


. trace. 






Potass, 


. 053 


= 009 




Silica, 


. 7415 


= 39-28 


7-8 


Water, . 


. 7-39 


= 6 56 


1-3 
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Another experiment, upon what I consider to be thia mineral 
less perfectly freed from that which will be next described, 
afforded^ 

II. 
Lime, . . . 1819 



Alnmins, 

M^nesia, 

Potass, 

Silica, 

Water, 



1-24 
trace. 

0-61 
72-62 

6-91 

8847 



which numbers agree snfiSciently well with the first, under 
the circnmstances, to show definite composition, the formula 
expressive of which, howe7er, I deduce from the first analysis. 
The alumina and potass are evidently not essential consti- 
tuents, and probably • replace a portion of the lime, and the 
ratio of oxygen in the lime, silica, and water, as found, is 
1 : 7-85 : >-31 ; taking this as 4 : 31*40 : 6-2, I propose as the 
formula of cyanoUte 

4CaO, 10SiOj + 5HO, 
which .requires the per centage, 



4CaO =112 -18-36 
lOSiO, =453 -7426 
6H0 = 45 - 737 



610 100-00 
according satisfactorily with the results of experiment. 

It is perhaps worth observation that, if the water be taken 
as basic, the ratio of oxygen in all the bases to that of silica 
ia 1 : 32, approximating to that in the anhydrous silicate of 
lime, Edelforeite, CaO, SiO,, in which it is 1 : 3. 

I have named the mineral Cyanolite (from xuaw; coeruleus), 
in allusion to the bine tint which distinguishes it from its as- 
fiociates. 

Centrallaadte. — The association of this mineral with the 
preceding is very intimate j as already mentioned, cyanolite 
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wu found moat abandanU; in the oeutre of the mass in 
pfttchea of a rounded outline, between' whidi soadtimes a 
transparent, eometimes an opaque white substance vas soibd; 
the latter being, as hereafter shown, a condition of the former, 
both presenting a stellated appearance ; towards the exterior 
of the nodule this character was very decided, bo much so in- 
deed that I at first considered the mineral to be gnrolite, 
which it reeembles in some other points, and ^proaches in 
composition. 

Centrallasitfl lies next the rind mentioned in a previous 
page, and to be more fully described presently, and where firee 
from this shows elevations of a somewhat semi-globular exter- 
nal form, radiated on the surface ; when broken, these are 
found to possess a lamellar structure, and to coneist of plates 
diverging from a centre, forming truly spherical concretions ; 
the surfaces of these plates have a highly p«atly lustre, bat 
the mineral passes into an opaque white condition, by a 
change which appears to commence unifomtly at the centre, 
or to proceed from point of contact with cyanolite ; this state 
is seen in fresh fractures of the interior of the nodule, and 
wilt be shown immediately not to arise from efflorescence. 
The name chosen for the mineral (from xtrrger, ceutrom, and 
iiX&mti, muto) is in allusion to this character. Centrallassite 
is white, sometimes yellowish, translueent, perfectly transpa- 
rent in thin plates, which -are easily obtained and readily bro- 
ken acroee. It is rather brittle under the pestle, and is re- 
duced to 'powder without difficulty ; its lustre, sub-resin- 
ous, highly pearly on cleavage planes; hardness = 35; SG 
= 2.45—2*46. In matrass yields water, becoming opaque and 
silvery white, without exfoliation. Alone, before the blowinpe, 
fuses readily, with continued spirting, to an opaque glassy bead; 
with soda, dissolves in considerable quantity to a tran^arent 
glass ; with boraic, affords a transparent head ; with salt of 
phosphorus, dissolves slowly and entirely to a clear bead. A 
piece in strong nitric acid splits into translucent laminte ; in 
powder readily acted on by hydrochloric acid without gela- 
tinising ; after ignition affords Soccnleut silica on long diges- 
tion with the same acid. 
Analysis afforded the following results. In No. I., separate 
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quantities were taken for water and for the other conBtitnenta 
in II., the mode described in the case of cyonolite was adopted, 
and was found to reduce the amount of silica obtained hy di- 
gestion of the ignited mineral in acid by 1-5 per cent.; the 
last portions of water were not easily expelled ; experiment 
-was made on air-dry material, viz., immediately after its being 
reduced to powder : — 

L JI. MekD. Oi;geii. Rktio. 



Lime, 


2786 


27-87 


27-91 


= 


7-97 


1. 


Alumina, 


100 


1-28 


114 


= 


0-63 




MagiMia, 


0-20 


013 


0-16 


3= 






Potass, 


iiiidet. 


0-59 


0-59 


:= 


0-10 




Silic, 


69-08 


68-67 


68 86 


= 


31-18 


3-91 


Water, 


4-40 


11-43 


U-41 


= 


10-14 


1-27 



99-61 190-07 100-07 

I quote separately the results of another analyeiB, in which 

the portion of the mineral ignited for water was employed for 

the determination of the other constituents, and the silica not, 

as before, fused with carbonate of soda ; the numbers obtained 



Alumina, 

Silica, 

Water, 



27-09 
0-40 
61-10 
U-03 
undet. 



and they are of value as showing that the amount of water 
is constant; and assuming, as may fairly be done, the saine 
quantity of silica, &c., to be rendered insoluble, that the other 
constituents bave, the relations observed in the preceding ana- 
lysis upon the results of which alone I base my conclnsions 
regarding the formula. The oxygen ratio of CaO, SiO^, HO, 
evidently the essential components, is shown to be 1:391: 
1-27 ; taking this as 4 : 1564 : 5-08 I deduce as the formula 
of contrail as site : — 

4CaO, eSiOj + 6H0 
the per centages corresponding to which are, — 
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4CaO = 112- - 29-20 
6SiO, = 226.5 - 6906 
5H0 = 45- - 11.74 



383-5 10000 
and with these the experimental numbers agree very weU> 
upon the view that a Binall proportion of lime is replaced by 
alumina, magnesia, and potasB. 

The formulae adopted for the two minerals now described 
exhibit a very simple chemical relation, thus — 

Cyanolite = 4CaO, lOSiOg + 5H0. 
GentrallasBite = 4CaO, 6SiO, + 6H0. 

they differ by five equivalents of silica- If, however, a part of 
the water in the analysis of the latter mineral he taken as 
basis, a correspondence may be traced between it and okenite ; 
thus the formula beiog written, 

Centralla83ite=(4CaO 3J, HO), 5SiO. + IJ aq. 
= 4CaO,5SiO, + 5HO, 

may be compared with that of okenite, so written as to bring 
out the augitoid oxygen ratio* between bases and silica of 
1 : 2, thus— 

Otenite= 3(CaO, HO), 4810, + 3 aq.=3CaO, 4SiOj + 6HO.- 
and in both we have the ratio of oxygen in bases and silica 
as 1 : 2, wilh some additional water of hydration. And fur- 
ther, while the chemical composition of centrallassite is nearer 
that of okenite than of gurolite, its mineralogical characters 
resemble those of the latter very closely in some respects,! 
and the lime and silica in its adopted formula are those of 
these two minerals together, thus — 

Okenite =3CaO, 4SiOi, + 6HO- 

Gurolite = CaO, SiOg + IJHO = (CaO SiOg)+3H0. 
AndersOD. 

Centrallaa8ite= 4CaO. 810, + 5H0. 

The opaque condition of the mineral just described does not 
depend on loss of water ; as already mentioned the concretions 

* See " Dana'a MiDeralogj'," 4tb edit., pp. 301, 306, nnd Sixth Snppleoieiit 
to BBDie in " Silliinan'e Journal," Nov. 1858, p. 363. 
t dndenon, " Phil. Uag.," Feb. 1861. 
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f pearly platea are often observed to be chalk-white toTards 
the centre, and even in freshly exposed surfaces of the interior 
of the nodule spherical masses were seen, without lustre, 
chalk-white, and in which a radiated structure was sometimee, 
but not invariably, quite obvious ; on igniting a selection of 
BQch fragments as appeared most characteristic, the per-oent- 
agea of water in two cases were found to be — 
I. II. 

Water=1229 12-26 
and the silica in the ignited residue of I. was found, by simple ac- 
tion of hydrochloric acid to amount to 61-11 per cent., or the 
same quantity as obtained from the trsnapsrent mineral (Ana- 
lyeis III., ante) under similar circumstances ; these Dnmbers 
satisfy me as to the identity of the minerals. The amount of 
water now exhibited is conclusive evidence that efflorescence 
had not occurred ; and although the slight excess over the pre- 
vious per-centages may suggest the idea that hydration was in 
progress, it is difficult to imagine such a process taking place 
in the interior of the consolidated mass, where the opaque con- 
dition appeared moat perfectly developed, a situation in which 
the only obvious means of such change lies in the transference 
of water from cyanoHte. It seems to me rather probable 
that water is more quickly absorbed by the opaque, somewhat 
powdery form, on exposure. In speaking of change occurring, 
I asanme that the transparent lamellar form is the more per- 
fect condition of the mineral, and although it ie possible that 
the opaque may also have been an original form of deposit, I 
am disposed to look upon the latter as really resulting from 
the former, possibly in consequence of some molecular action. 
I must add, that one fracture of the nodule brought to view two 
very small tufts of divergent silky transparent needles, which 
showed, when magnified, a prismatic form, and which had the 
blowpipe characters of the pearly laminse, whence I conclude 
that they consisted of centrallaasite. 

Cerinite. — The narrow band described as enveloping the 
two preceding minerals was about one-eighth of an inch in thick- 
ness ; and small rounded concretions, having the same charac- 
ters, were observed between masses of centrallaasite (which 
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was invuiabl; next the Itand), uid in these a ooooentrio stmc- 
ture in layers was seen. The mineral is opaque, or sub^ns- 
Incent in very thin fragments ; is amorphous, its powder ex- 
hibiting under the microscope transparent grains vittiont 
crystalline form ; its lustre Bub-resinons, it looks very like 
white, or yellowish white wax; hardness =^3-5; readily fusible, 
without intumescence before the blowpipe. 

In the quantity selected for the first of the two following 
analyses, a few very minute red spots were visible ; it was 
scarcely possible to free it absolutely/ immitB associates. The 
first analysis haYing shown that the ignited mineral was very 
imperfectly attacked by acid, and tliat fusion with carbonate 
of soda was necessary for its decomposition, this method was 
at once resorted to in the second case. The results afforded 
by thejsineral without artificial desiccation, ' 





I. 


11. 


Meui. Oxygen. Rttio. 


Lime, . . 


8-49 


1016 


9-82 = 2-801 , 
1-87 = 0-76 j ' 


Ibgoe..!., . 


1-83 


1-91 


Potta., . . 


•0-37 


andet. 


0-37 


Alumina, 


12-21 


13-11 


12 66= 6-901 
1-14= 0-34/''° 


Peroxide of iron 


•101 


1-27 


Silica, . 


6813 


67-02 


67-57 = 30-50 8-56 


Water, . 


16-96 


16-42 


16-69 = 13-94 3-91 



99-00 98-88 9911 

the loss in these analyses probably proceeds from alkali not 
determined, and the ratio of oxygen between RO, E^ 0,, SiO,, 
HO, as exhibited, may be taken as 1 : 2 ; 9 : 4, which we have 
in the formula, 

SCaO SiOg, 2(Al3 0„ SSiO,) + 12H0, 

the per-centages from which. 



3CaO = 84 11-96 

2AL0g = 102-62 14 60 

9SiO, = 40770 5806 

12H0 = 10800 16-38 

702-22 100-00 
* A* ditMlied out by b^drocUt^io *cld. 
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correspond very well with the experimental nnmberB for SiO, 
and HO, and are tolerably close to tLe aggregate amount of 
isomorphons conatitnenta respectively. 

No mineral of the same characters and composition has 
been, so far as T am aware, described ; and, considering the 
associations, I look upon this as a new combinatioa.and have 
named the mineral (from xij^fn;, cereus) cerinite, from its waz- 
Hbe appearance. An examination of the formula jnst given 
shows it to contain the elements of edelforsite with thoee of 
two equivalents of etilbite. 

Edelforsite = CaO SIO, 

2 Stilbite = 2(CaO SiO,, + Al, O, SiOg -f 6H0) 

Cerinite = 3CaO SJO„ + 2(Al3 0, SSiO, + 12H0 

The group of minerals now described appears to have re- 
sulted from deposition in thia order, the cerinite being laid as 
a lining to the cavity of the trap rock, the centralassite began 
to he formed, and then the aluminoos material was virtually 
exhausted in the small patches of cerinite interspersed among 
the accruing deposit, while the centrallastte andtyanoUte seem 
to have been formed in alternating actions. 

As respects chemical composition, the two latter minerals 
are interesting additions to the known hydrated silicates of 
lime, of which two only have been hitherto described, viz., 
okenite and gurolite ; and they have a claim to our attention 
as ascertained products of the chemistry of inorganic nature. 
This is, to my mind, true of all results of chemical investiga- 
tion into natural operations, whether they prove, on complete 
study, to refer to intermediate or to final stages of chemical 
action, as in the first case contributing to our knowledge of the 
coarse of ehanges, and in the latter exhibiting their perfection. 
These relations of the minerals now spoken of are seen on 
comparison of their formulas, as before given, from which view 
it is' obvious that both centrallasite and cyanolite have more 
silica in their composition than the other described hydrated 
silicates of lime, and if we glance at the formulas of the two 
anhydrous silicates of the- same base, along with that of cya- 
nolite— 
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Wollutonite = SCaO 2Si* 
Edelforsite = CaO SiO, 
Cjanolile = 4CaO 10 I 

we gee that tlie last named is hj far tli< 
combinations of lime yet met with. T 
decided a character between lime and i 
partial components of mineral substani 
mative proportions, appears to me to re 
ally interesting to mineralogists. 



Great Eruption of the Volcano Maut 
of Hawaii. Communicated bj J. Bj 

Mr W. L. Green has forwarded some 
oocnrrence, from which we derive the 
On Sunday, the 23d of January 1859, 
The lava ran in a N-N-W. direction, a 
month reached the sea at a place callei 
miles from the crater, where it destroyed 

The schooner " Kamoi" sailed from B 
of persons on board to visit the neighboi 
and, on her return, an extra edition of ' 
cial Advertiser" was published, witb a i 
ing the course of the lava-stream. Cop 
been sent to England by Mr Green. 1 
excursionists was about ten miles from ti 
Mr Yaudry, an English traveller, had 
crater itself, and had not returned whi 
the Island. 

" From the distance at which we o 
miles, the crater appeared to be circa 
feet across. It may prove to be 500 or 
The rim of the crater is surrounded b; 
scoriae, these cones constantly varying ii 
in size, and again all tumbling down. ' 
out from the side of the crater, like wal 
bowl, but is thrown up in continuous col 
springs as represented in school geogra 
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spouting appeared to be feeble ; but geuerally, as if eager to 
escape from the pent-up bowels of the eartb, it rose to a height 
nearly equal to the base of the crater. The columns and 
masses of lava thrown out were ever varying ia form and 
height. Sometimes, when very active, a epire or cone of lava 
would ahoot up like a rocket, or in the form of a huge pyramid, 
to a height nearly double the base of the crater. If the mouth 
of this be 500 feet across, the perpendicular column mast be 
800 to 1000 feet in height. Then, by watching it with s spy- 
glass, the columns would be seen to diverge, and fall in all 
manner of shapes, like a fountain. 

" This part of the scene was one of true grandeur, no words 
can convey a full idea of it. The molten fiery redness of the 
lava, ever varying, ever changing its form, from the simple 
gargling of a spring to the hugest fountain conceivable, is a 
scene, when viewed, that will be painted in all its splendour 
and magnificence on the memory of the observer till death. 
Large boolders of red-hot lava stone, weighing hundreds if 
not thousands of tons, thrown up with inconceivable power 
high above the liquid mass, could be seen occasionally falling 
outside, or on the rim of the crater, tumbling down the cones, 
and rolling over the precipice, remaining brilliant for a few 
moments, then becoming cooled and black, were lost amoiig 
the mass of surrounding lava. The observer cannot help 
watching it with intense delight, the only drawback being the 
severe cold of the night." 

A dense column of smoke is described as continually rising 
out of the crater, on the north side, in a continuous column 
perhaps 10,000 feet high. The observer watched very closely 
to notice whether any eteam could be seen issuing either from 
the crater or any of the streams of lava, but could not discover 
any, except where the molten lava came in contact with treed 
and vegetable masses in its coarse. 

" On leaving the crater, the lava-stream does not appear for 
some distance, eay &n eighth of a mile, as it has cut its way 
through a deep ravine or gulf, which hides it from the eye. The 
first that we see of the lava, after being thrown up in the crater, 
is its branching out into various streams some distance below 
the fountain-head. Instead of running in the large stream, it 
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fMrtfl utd dindes into A great number, spreading ont to fiye or 
six Dtilee in width. For the first six miles from the crater the 
detect is very rapid, the flow of lavfr y&nM from foor to ten 
milea an hoar. Bat after it reaches tha level plun the stream 
morea Blower. Hwe the atresms are not so somerons aa higher 
np, there being a piindpat one, which varies and is very irre- 
gnlar, frem an eighth to half a mile in width, though there are 
freqnent branches nmniag off from it. This principal stream 
reached the sea near Wainanalii on the 31st January, after a 
flow of eight days. When it reached the sea it spread oat 
about half a mile in width. Some of the finest scenes of the 
flow were the cascades or falls formed in it before the stream 
reached the plain. There were sevwal of ttLem, and they 
appeared to be changing, and new ones formed in different 
localities as new streams were made. One, however, which 
^ipeued without change for two days, must have been 80 to 
100 feet in height. First, than was a lall, then below were 
cascades or rapids. To watch this fall during the night, when 
the bright red-hot stream of lava was flowing over it at the 
rate of ten miles an honr, like water, was a sOene nevnrto be 
forgotten. On reaching the plain, where it is morelerel, the 
lava' stream, of course, mores alraig more slowly and less 
divided than above: The streun which had run into the sea 
had apparently ceased flowing, and was cooled over, so that we 
orossed and' re-crossed it in many places, aikl through the 
fissures we could see the molten lava with its red-hot glow. An 
intense heatissoed ont from them. In many places the sarface 
was BO hot tjiat Hib soles, of our shoes woold have been burnt 
bad we not kept in rapid motion. 

" On the afternoon of our arrival at the encamping ground 
a new stream started some few miles below Uie crater, which 
had evidently been damned np by some obstruction, and came 
rushing down with tremendous noise and fury tliroagh the 
thick jangle which lay in its track, burning the cracking trees, 
and sending i^ for a time a thick smoke almost as dense as 
that from the orator. This stream, from the time it broke 
away from its embankment, moved along two miles an hour, 
till it reached the vicinity of our camp, when its progress was 
checked, and it moved not more than a quarter of a mile an 
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hour. But it formed a grand aight. Here waa a stream of 
lava rolling over the plain, twenty to twenty-fire feet in height, 
and aboDt an eighth of a mile in width, thongh its width varied 
a great deal, sometimes broader, sometimes narrower. It waa, 
in fact, a mass or pile of red-hot stooe, resembling a pile of 
coals on fire, borne along bj the liquid lava atream underneath. 
Aa it moved slowly along, large red-hot boulders would roll 
down the sides, breaking into a thousand small stonea, cruahing 
and burning the trees which lay in the track." 

"The poor inhabitants of Wainanalii, the name of the 
village where the fire reached the ocean, were aroused at the 
midnight hour by the hissing and roaring of the approaching 
fire, and but just in time to save themselves. Some of the 
bouses of the inland portion of the village were partly sur- 
rounded before the inmates were aware of their danger. The 
village is, of course, all destroyed, and its pleasant little har- 
bour filled up with lava-" 

DeacripUon of New Protozoa. By T. Strbthill Wright, 
M.D., Fellow of the Koyal College of Physicians, Edin- 
burgh.* With three Plates. 

Latription 0/ FlaU VII. 
Fig. I. Loffatia produela, groap en\argei. 
S. Single (pecimen of do. 

3. IHagrsm AowiDg leetioa of tubs — a, cbitlaoni ribbon — b kdi) c, in- 

ternal and external fleah; coata. 

4, 5, 6. Tonng at L. produtta in varioiu atagei. 

7. Zivuirea rtligala — a, eitended — b, contracled. 

8. Coretiria StTlvlaria—a, "cmijion" — b, "niop"~c, Gregarlna- like ap- 

pendage, 9. Bammlt of "mop " — a, external, aod b, internal eoat. 
10, Summit of Gregarina-like appendage, 
11. SalpMa MuliiH, —a, gelatinoua lorica. 

I. Lagotia prodneta. (Figs. 1-6.) 

At our meeting of the 22d April 1857, I described LagoHa 

viridia, which I had discovered some time before, together with 

two other specie a, Lagotia hyalina and atro-purpurea. 

The present species, Lagotia produeta, was found in great 

profusion in the tanks of Miss Gloag of Queeusferry, in August 

* Communicated to the Rojal Pbjsical Society, November 21, 1668. 
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last, and resembles Lagotia viridis in its general characters. 
It has the same long green body, snrmounted by a horae-shoe- 
shaped or two-pronged rotatory organ, each prong formed of 
a membrane folded together, like the ear of a hare, and edged 
by a moscular band fringed with vibratile cilia. It inhabits 
also a similar flask-shaped cell, with bent neck and trumpet- 
shaped mouth. But the body of Lagotia prodacta is greatly 
prolonged in comparison with that of Lagotia viridig; the 
colour nearly black, and the gnllet a wide sac, and not a 
spiral canal. In the present speciem, the neck of the cell has 
become a long wide tube, greatly disproportionate to the 6a8k- 
shaped part from which it projects ; the whole bearing aome 
resemblance to a long jack-boot. A careful esamination of . 
the anatomy of the cell reveals a structure of singular interest 
and beauty. It consists of three elements — (1.) a homy or 
chitinous case, lined with (2.) a layer of dark green sarcode, 
and covered with (3.) a thin layer of colourless sarcode ; so 
that the cell is not a mere extraneous house in which the ani- 
mal lives, but is a quasi-bony framework, buried in an exten- 
sion of the living flesh of the animal, and growing with its 
growth. And this, I believe, holds good with regard to the 
tubes of other genera of Vorticellina. It is especially to 
be seen in Vagincola valvata, a species which I have de- 
scribed to the Society, and in which the layer of sarcode lining 
the tube servos to support and partly to form a valve, which 
rises and falls with the movements of the animal within. 

The chitinous case of L. producta, or that part of it cor- 
responding to the body of the flask, resembles that of Lagotia 
viridia; but the neck or tube is composed of a spirally-wound 
ribbon of chitine, the upper edge of each spiral slightly over- 
lapping the lower edge of the spiral arising above and within 
it, and being slightly everted. The edges have no chitinous 
connection with each other, but are retained in their places 
by their fleshy coverings. One might suppose that the tube 
was formed and gradually increased in length by a continual 
addition to the length of the spiral ribbon, and that with the 
increasing age of the animal the number of spiral turns would 
continually increase. Such, however, is not the case, as I 
shall proceed to show. 
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Mode of Reproduetton in Lagotia. 

As I was ansioua to asoertaio the mode of reprodactioa in 
LagotiA, I was kindly allowed to take away with me several 
of the stones from the aquarium. These were placed in a 
large glass vessel of sea-water, and careful daily search was 
made for aome weeks to discover larvEe, but withoat success, 
although young Lagotias were hegiuDing to attach themselves 
to the sides of the glass. At last, I discovered several dark 
green specks swimming in the water : these were caught one 
by one, placed in large flat cells, and covered by bell-glasses, 
to prevent evaporation, where they became developed into 
Lagotias. 

The young of Lagotia prodacta, in its earliest stage 
(fig. 4), is a short cylindrical body, with rounded extremities 
of a dark sea-green colour. The surface of the body is marked 
by coarse stiice, each of which carries a fringe of long lashing 
cilia, by the aid of which the animal urges itself rapidly 
through the water, at the aame time rotating on its axis. It 
quickly assumes a more lengthened form (fig. 5), the ante- 
rior extremity of the cylinder puts forth a fringe of long cilia, 
and the posterior extremity becomes pointed, while the cilia 
of the body become much diminished in size. A number of 
young at this stage were placed in the flat cells, and were 
found the next morning to have attached themselves to the 
surface of the water as to a solid substance, and to have de- 
veloped their tubes with all the spiral rings complete, the 
imbrication of the rings being even more marked than in the 
adult specimens. The rudiments of the bilobed rotatory organ 
had also appeared (fig. 6) ; while the cilia of the body had 
still further decreased in size, although the striated texture 
of the surface was still strongly marked, and formed a beau- 
tiful object under strong microscopic power. In three or four 
days, the lobes of the rotatory organ and the general structure 
of the animal were completed, the young Lagotia had in- 
creased in size, and its tube had become more opaque. 

The spiral structure of the tube appears to afford a provision 
for its growth similar to that found in the articulated shell of 
the Echinus. In Lagotia producta, increase in length of the 
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tabe would be effected b; the deposition of chitine on both 
edges of the spiral ribbon, while increase in ite calibre would 
take place b; the gradual nsrolling of the same. The chi- 
tine is probably eecreted b; the thick inner coat of the tube ; 
while the exteroal coat appears to act, like the " colletoderm " 
of zoophytes, as a cement for attaching the cell to the rocks. 
These young Protozoa frequently assembled in clusters, and 
secreted a quantity of " colletoderm," which glued all their 
cells into a single mass. 

So far, the observation as to the reproduction of Lagotia is 
in some measure satisfactory ; but it still remains to be dis- 
covered how the ciliated larvse are produced. In Epiaiylit 
nutatis, one of the Vorticellina to which Lagotia is allied, an 
encysting process takes place, according to Stein, by which 
the animal takes the form of an Aoineta' The ciliated head 
is absorbed ; ^e body is inclosed in a tough tunic ; and nu- 
merous long capitate tentacles are put forth, which have the 
property of sucking tubes, and quickly absorb the fluid con- 
tents of any animalcule coming in contact with them. Within 
this Aciueta body one or more ciliated embryos are formed, 
and successively given off, until the substance of the Acineta 
is entirely exhausted, and it becomes an empty sac. A similar 
transformation into the Aciueta state has been noticed in Ya- 
ginicola, a still nearer ally of Lagotia. I have, however, not 
been able to detect any such change in the subject of this notice. 

2. Zooteirea re&gata. (Fig. 7-) 
This Protozoan is an inhabitant of deep water, and was 
dredged from the oyster-beds opposite to Newhaven. It was 
attached in considerable numbers to the concavity of the lower 
valve of an old oyster-shell, from whence it propagated itself 
to the sea-weeds of the vessel in which it was confined. 
Zooteirea may be briefly described as an Actinophrys mounted 
on a contractile stalk. Actinophrys, again, consists of a glo- 
bular mass of Barcode, in which may be distinguished two 
tissues : an internal one, which I shall call " endosarc," en- 
veloped by an external tissue, " ectosarc." The endosarc is 
dense, loaded with molecular matter and nutritive grannies ; 
the ectosarc transparent, and produced into tentacular ap- 
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pendages. Actinophrys has no month. Animalcales, seized 
by the teutacles, are drawn to the surface of the body, the 
soft Barcode of which becomes depressed, closes over them, and 
envelops them. They sink into the endosarc, and are ab- 
sorbed. The endosarc is the alimentary \issue; probably 
also the reproductive tissae. The ectosarc exercises the 
prehensile function. The tentacular processes of Actinophrys' 
are homologous with those prehensile processes of the " ec- 
toderm " which I have described as existing in several classes 
of aquatic animals, and to which 1 have given the term " pal- 
pocils," a term which has lately been adopted by my friend Mr 
Gosse, in his interesting paper on Sarcodyction catenata. ,. 
In Zooteirea, when expanded, the whole of the ectosarc is pro- 
longed into long and exceedingly attenuated palpocils, until the 
animal assumes the appearance of a globular brush of spun glass 
mounted on a transparent Etalk. When irritated, the animal 
slowly contracts its stalk until the body is brought close to 
the surface on which it is attached, and the palpocils are con- 
tracted to a mass of little nodules (fig. 7, b). The etalk is homo- 
geneous, and is, as are the palpocils, a process of the ectosarc. 
A group of these animals form a very striking microscopic 
object when seen by the dark field illumination, — two cones or 
brushes of light appearing to issue from opposite sides of the 
body of each, and to pass round it in opposite directions when 
the mirror is moved. I have derived the name Zooteirea from 
Z&MMT and rt/jeoff, a star, or rather a conetellation. 

3. CorethHa S^tularitB. (Figs. 8, 9, and 10.) 
This remarkable animal has occurred plentifully during the 
last few summers on the Sertularia pumila, which grows at 
low-water mark near Granton. I have only found it in one 
locality, at the extremity of the first ridge of rocks which 
runs out into the sea west of the long breakwater. Although 
its anatomical structure is protozoan, it can be classed in no 
described family of Protozoa. It consists of three parts : 1st, 
An oblong cushion of opaque granular sarcode (fig. 8, a) 
attached to the corallum of the zoophyte, and sometimes con- 
taining a few vesicules. 2d, A long column attached to the 
cushion (b), bearing a brush of short tentacles. This column 
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consists of tiro tissaea ; &n outer coat thrown into nnmerons 
transverse folds or wrinkles (fig. 9, a), and an inner core dis- 
playing a faintly-marked longitudinal strncture (&). At the 
top of the column this inner coat appears to terminate in a 
brush, or rather mop of from ten to more than forty tentacles 
(c), which have occasionally a slow and rather irregular 
waving motion, though they are generally at rest. 3d, 
There exists, hut not invariably, a long, spindle-shaped, and 
rather curved process of a granular tissue, similar to that of 
the cushion (fig. 8, c), also attached by one extremity to the 
upper surface of that body, and having at its unattached ex- 
tremity a clear space, which opens externally by a small oral 
apertare. This body is often absent, and I have seen it at- 
tached alone to the Sertularia. I am therefore inclined to con- 
sider it either a gemma or a parasite belonging to Gregarinse. 
Although Corethria bears no resemblance in form to any known 
Protozoan, it has anatomically all the elemental tissues of an 
Actinophrys. Let us suppose an Actinophrys in which the 
ectosarc or prehensile tissue is segregated from the endosarc 
or nutritive tissue, the former, instead of forming a multitude 
of palpocils, being gathered together into a single large 
tentacle, surrounded in greater part by a wrinkled cuticle, and 
undergoing division at its summit into a number of palpocils. 
Such a structure I have observed in the compound palpocils 
situated on the tentacles, at the extremities of the rays of 
Solaeter pappoaa, and such appears to be the structure of 
the " mop" of Corethria. Food taken by the palpocils would 
be transferred through the soft sarcode composing the centre 
of the pillar, and digested by the granular endosarc of the 
cushion below. I have seen the spores of Algje thus absorbed 
into and pass through the tentacles of Ephelota apiculoea. 
A like observation has been recorded with regard to the ten- 
tacles of an Acineta. From x^i)fov, a mop. 

4. On SalpUtes (Stentor) Mulleri and eastaneus. (Fig. H.) 

In the last edition of Pritchard's "Infusorial Animalcules" 

it is stated that Stenfor Mulleri, " when kept long in glass 

vessels, fasten themselves to the sides, form a slimy covering 

around them, and die ;" and, further, that Ehrenberg had re- 
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marked that " they wonld gradually congregate, select some 
particalar spot, and then attach themselves, evinciDg, as it 
were, not only a degree of sociality, but a mental activity." 
In their apprehension of these facts I heliere the authors 
above quoted to be mistaken. It is well known that many 
aquatic animals have the power of secreting masses of viscid 
gelatinous matter, which does not readily undergo decomposi- 
tion, to serve as a nidus for the protection of their ova. Thus 
the nudibranchiate and other molluscs deposit on stones and 
weeds long convoluted ribbons of clear firm jelly filled with 
their eggs, which remain therein until hatched. Many in- 
sects, aquatic in their earlier stages of existence, adopt the 
same mode of protecting their young. In the genera Sertu- 
laria, Plumularia, Campanularia, and Laomedea, species 
also are found in which the young undergo partial develop- 
ment whilst still contained in gelatinous cases attached to the 
exterior of the reproductive cells, as I have already described 
to the Society in the case of Laomedea lacerata. Other 
animals employ the same matter to form envelopes or loricee, 
into which they can retire protected from harm. In this way 
is formed the "hoase" of Appendiculariajlabellum, of which 
Mertens has given so marvellous an account, mistaking it for 
a respiratory organ. Amongst the Rotiferfe we find Stephano- 
ceros, Floeeularia, Limnias, Melicerta, and others, each liv- 
ing privately in its solitary abode, formed either of clear gela- 
tine, or of the same substance strengthened with mud or other 
extraneous matters ; while in the genus Oonchilos a colony 
of animals unite their efforts to form a transparent globe, 
which is rapidly rolled through the water by a multitude of 
living wheels. Descending to the Protozoa, we may see 
Ophrydium versatile, an animal scarcely visible to the nnas- 
aisted eye, attaching itself to our tanks by its little speck of 
jelly. It then immediately proceeds to multiply itself in 
geometrical proportion bj fissure until masses are formed, 
which, under favourable circumstances, attain a diameter of 
three or four inches, and consist of aggregations of many 
thousands of zooids. In this Protozoan the division is not 
complete ; the zooids are united by fine threads, which permeate 
the gelatinous mass, and arc homologous with the stalks of 
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EpUtylis. These threads also appear to hure the property ot 
transmitting nervona impressions through the whole mass of 
this compound anim&l, and rendering the movements of the 
associated zooids consentaneons. 

When in England some years ago, I found in one of my 
fresh water aquariums a great number of specimens of Sten- 
tor Miilleri, each one of which was sarrouuded at its haee by 
a flocGulent deposit similar in structure to the lorica of Oph- 
rydium versatile, and into which the animal could withdraw 
itself. At first 1 considered that this state was the result of 
disease, but further experience showed that the deposit was 
never absent. Many of the animals inhabited a tall gelati- 
nooa pillaT) by which they raised themselves considerably 
above the surface on which they grew (fig. 11). Others by fis- 
sure bad formed colonies, which were attached to the glass, or 
hung downwards while floating on the surface of the water ; 
others, again, were swimming naked in search of sites for fu- 
ture erections ; hut no fixed animals were found to be destitute 
of a lorica. I have repeatedly met with this animal since, 
and always in the same loricated state. 

In the summer of 1857, a email species of Stentor, of a 
deep chestnut colour, occurred in the pond of the Edinburgh 
Botanical Crardens, which is in the habit of secreting a lorica 
like that of Stentor MiiUeri. This species, which I have 
called eastaneuB, selects the tips of the shoots of Myriophyl- 
1am for its abode, and glues all the opening leaflets together 
with a mass of jelly, from which the zooida protrude their 
wheel-bearing heads. The possession of a lorica removes 
Steniorea Mulleri and castaneua from the family Vorticellina 
to that of Ophrydina, which (says Ehrenberg) " includes true 
Vorticellfe or Stentors inclosed in a gelatinous membranous 
little box" or shell. In the last family, a new genus will 
have to be formed for their reception, for which I propose the 
name of Salpistea, from aa\'ritr^<r, a tT'umpeter. 

Since the above was written, my friend Mr Alder has in- 
formed me that he has also discovered L. producta near Tyne- 
mouth. 
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Plate VIII. 


1. 


Clavula Ooaii, prolea TurriE negltOa. 


2. 


Hydra tuba (Slrobiia) In various stages. 3. Corallam > 


t. 


Bimeria tutUa; a, siagle tectaole, the clothed portio 




parasitic Algie. 


6. 


flbmrio nwoBi. 


6. 


CoTpne implaca. T. Tliread-CElIfl of do. 



Plate IX. 
Fig. 1. Boodtirta miratilu, 2. Tliraad-ceiis of do. 

3. MargiDsl tubercle witb its two tentacles. 

4. Young of Cydippe. 

5. Endendrium arbuictila, stalked cluster of double spermatic lacs. 

6. SectioD of double spermatic sac — a, tubercle GOntaiuing-, c, barbed 

thread -cells. 
T. Ptackattti glaciailt, 

1, On the Reproduction of Tvrris negleeta* 
The only obaervations that we have as to the reproduction 
of the gymnopthalmatous Meduaes are those of Mr Goase witb 
regard to Turrig neglecta. He is the pioneer who first ac- 
tually witnessed, or rather caught a glimpse of, the reproduc- 
tion of a hydroid zoophyte from a recognised species of Me- 
dusa. In September 1852, he saw the oval purple gemmules 
of Turris neglecta escaping from the walls of the ovaries, and 
dropping down to the bottom of the vessel in which they were 
confined, where they moved slowly about by means of their 
vibratile cilia. He placed a number of these gemmules in a 
properly- constructed cell, and, by watching them, ascertained 
the following facts : — " The gemmule (says he) having ad- 
hered to the glass, grows out into a lengthened form, vari- 
ously knotted and swollen, and frequently dividing into two 
branches, the whole adhering closely to the glass. After a 
day or two's growth in this manner, a perpendicular stem 
begins to shoot from some point of this creeping root, and 
soon separates into four straight, slender, slightly divergent 

* ConuDunicated to the Royal Pb; aical Society, 34tli IfoTember IBSS. 

D,q,i,.cd by Google 



106 Dr T. Strethill Wright's 

tentacles, which ghoot to a con^derable length. The little 
creatnre is now a polyp of four tentacles." At this stage 
the; all died, and he never succeeded in repeating his oh- 
servations. In August last, I picked up at Qneenaferr; a spe- 
cimen of Turris neglecta laden with dark crimson ova. This 
prize I accommodated with a commodious apartment in which 
it might exercise the duties of maternity. After a weary 
delay of nearly a fortnight, the yoong made their appearance 
as dark crimson ciliated larrse. These underwent the changes 
so well described hy Mr Gosse ; but instead of being destroyed 
by starvation in tbeir infancy, the four-armed polyps under- 
went a further development into a zoophyte resembling Clava 
repens (Sg. 1, Plate VIII.). The young of Turris neglecta, 
which I now place on the table, and to which I have given the 
name of Clavuta Gossii, may be described as follows : — 

Clavula Gossii (Proles TurrU neglecttB). Polypary creep- 
ing, sheathed in a chitinous polypidom. Polyps minute, 
seated on short stalks, spindle-shaped, furnished with about 
twelve tentacles ; upper row of tentacles long, filiform, four in 
number, erect ; rest of tentacles scattered, shorter, inclined 
upwards ; colour crimson. 

2. On the Development of Hippoerene (^BougainvilUa) Britanniea 

from AtraetyUs {Ewiendriutn) ramoea.* 
This paper appeared as a note to Dr Wright's paper on 
Atractylis in the Number of this Journal for January 1859, 

3. On the Development of Hydra tuba (Strabila') from Chrysaorajl 
In September last, I extracted a larger number of young 

from the reproductive sacs of Chrysaora. The young in 
their first stage are (as has been repeatedly observed) swim- 
ming ciliated larvae. The greater part of these attached 
themselves to the surface of the water, and hung downwards as 
globular sacs seated on long thin pedicles or stalks (Plate 
VIII., fig. 2). The pedicles were surrounded by a thick and 
verytransparentgelatinons case, corallum, orpolypidom. The 
globular sac acquired a month, and afterwards four, eight, 
* Read to the Koyol Physical Societ;, Hot. S4, 1858. f Ibid. 
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sixteen teotacles snccessively. As the Hydra grew, it pro- 
dnced additional attachments from its body. The bases of 
these attachments in the fully-developed Hydra appeared as a 
number of closely-aggregated circles (fig. 3), in which the 
four tissues, coUetoderm (a), corallom (b), ectoderm (c), and 
endoderm (d), could be distinctly made out in those specimens 
attached to surfaces of glass. It appears, from the above ob- 
serrations, that the Hydra tuba is not a naked polyp, as hi- 
therto described. 

4. Coryne implexa (Aider).* 

Under the title of Tubularia implexa, my friend Mr Alder 
has described a zoophyte discovered by Mr E. Howse in 40 
fathoms water, 30 miles from Holy Island. Mr Alder's de- 
scription of it is as follows : — " Tubularia implexa.^-T\i\i^B 
small, very slender, generally more or less contorted below, 
smooth, wrinkled or regularly annulated beneath a smooth 
transparent epidermis ; slightly and subunilaterally branched ; 
the branches going off nearly at right angles to the stem, and 
a little constricted at their base; gregarious, forming a densely- 
tangled mass of half to three-quarters of an inch in height. 

The polyp of this zoophyte had not been observed, for which 
reason Mr Alder considered that its claim to a place in the 
genus Tubularia could not be fixed very decidedly. Its most 
remarkable feature is the structure of the corallum or polypi- 
dom, which is divided into two coats, as in Plate VHI., fig. 6; a 
structure hitherto observed only in one other species, the Caj»- 
panularia caliculata of Hincks. Mr Alder kindly sent me a 
specimen of his Tubularia implewa, which, after a careful ex- 
amination I concluded to be, not a Tubularia, but a Coryne ; and 
I wrote to Mr Alder to that effect. Fortunately, although the 
specimen was destitute of polyps, portions of the polypary or 
cocnosarc still remained, and I found in its tissues two kinds of 
thread-cells, the one oval, and containinga barbeddart (fig. 7,o), 
the other cylindrical, with almost truncated extremities, in 
which the thread was not conspicuous, (ft). The first of these 
resembled very closely the oval, barbed thread-cells of Coryne 

• IU»d to the Eojot Pb;au»I 9ocietj, 26th January 18C8. 
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deeipiena; while the second, although much larger, evidently 
corresponded to the long, slender thread -cells found on the bodj 
within the corallum, and especially in the tips of the growing 
shoots of the last named zoophyte. 

The internal layer of the corallum is brown and of horny 
texture ; . the external coat colourless and membranons. The 
first is frequently annnlated ; the second not ho, but is occa- 
sionally gathered in longitudinal folds. I am disposed to 
think that this coat is the " colletoderm," or glutinous cover- 
ing of the corallum (in this epecies highly developed and in- 
durated], separated from the inner coat by the action of the 
spirit in which the specimen was immersed. In all the 
Corynes I have examined, this " colletoderm " forms a thick 
layer over the corallum, especially in the neighbourhood of 
the polyp. 

In September last, I found on Inch Garvie the beautiful 
large Coryne which I place on the table this evening ; one of 
the polyps being shown at Plate YIII., fig. 6. 

Coryne (margarica, mihi) impUxa (Alder). 

Corsllnin bnuichsd or creeping; compMed of tno coats, the iaoer ciat 
homj, utDulsted ftt interrale ; the oater coat membranpiu, amooth, longitu- 
dlnslly folded near tbe polyp*. Body of (hepoljrp cj^llDdrical, much elongated; 
summit tmncBted, verjt traagporeut, of > pearly irbite colour; month aor- 
mimded by a dense white ring. Tentacles small and slender, very numerous. 
Thread-cells on tentacles oval, burbed ; on the body of polyp, long, cylindrical. 
Both kindi of thread-cells within the corallum. 

This zoophyte, as to its polypary, bears a close resemblance 
to the Twbularia implexa of Alder, and I have little doubt is 
identical with it ; in which ease Tubularia implexa is, as I 
suspected, a Coryne. It has the same double structure in the 
tube of the corallum, and the thread-cells, both inform and size, 
are identical. The polyp of the species is distinguished from 
all others of its genus which have come under my notice by 
the extreme transparency of its tissues, and the small size of 
its tentacles ; in which last particular it resembles the Coryne 
pelagica of Alder, and even approaches Myrioihela artica. 
The thread-cells on the tip of the capitate tentacle are of 
very small size, as in Myriothela, with the exception of one, or 
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sometimes two, of the large celle which are found in the same 
situation in other species of Coryne. 

6. Bimeria vesttta* (Plate VIH, fig. 4.) 

Polypory mmute, verj Blender, branched, smooth, or wriukled near the divl- 
Bion of the braacheB, iocloeed in ■ truuparent boray corallam ; polypi tm«- 
shaped, dettitate of proboacis; tentsclea slender, alternate, at In BndeadTiam; 
corallum, bodj', montb, and lower half of each of tentacles of polyp clothed In 
«n opaque brown membraoe; tbreed-cells inconsplcnous. 

This remarkable zoophyte first occurred to me on the Bimer 
Rock, near North Queensferry, in August last, and afterwards 
to Dr M'Bain and myself on Inch Garvie. It differs from all 
zoophytes hitherto described in being completely clothed— as 
the corallum, the bodies of its polype, and part of their ten- 
tacles — ^in & thick, soft membrane, which appears to be formed 
of the glutinous " colletoderm " thickened by fine mud. The 
tentacles were frequently united together in pairs by the same 
substance. The unclothed half only of the tentacles was 
furnished with thread-cells. The bodies and clothed part of 
the tentacles were frequently studded with minute .crimson 
AlgK (fig. 4, a), which in some cases almost concealed the 
polyps, but did not seem to exercise any deleterious influence 
on their health. 

The male reproductive apparatus consisted of an ovate pe- 
dicled ectodermal aac (fig. 4, fc), inclosing a linear unbranched 
process of the endodernj, as in Hydractinia, the whole inclosed 
by the homy corallam with its muddy covering. The female 
reproductive system was not discovered. 

6. Garveia nutant. (Plate VIII., fig. 5.)t 
Polypary tndoaed in imooth or ilightlj- wrinkled corallum, creeping or 
forming a stem of many agglolinated tubes from which the polyp stems diverge 
u brancbes; polype not retractile within tbe corallum, deeumbent when con- 
tracted; teotaelea about tan, thick, in a single row, not alternate ; month not 
trompflt-shaped ; coloor of polyp yermilloD and yellow ; thread-cells Incon* 
■picoouB. 

This zoophyte, which occurs on Inch Garvie, is conspicuous 

* Read to the Royal Physical Society, 26tb January 1869, t Ibid. 
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for the singalar colour of its polype ; the ectoderm being of 
a fine traoBpu-ent yellow, the e&dodenn vermilioa. Conae- 
qnentlj the tentacles are yellow, while the body of the polyp 
is red. When irritated, aa by being removed from the water 
and re-immersed, the soophyte benda all its polyps downwards, 
like flowers drooping on their stalks. 

The reprodactive capsules (female), which I have only seen 
in a specimea after immersion in spirits, arise from the creep- 
ing polypary or the compound stem, and resemble in their ex- 
ternal characters the female capsnle of Eudendriftm rameum. 

This zoophyte was at first mistaken by me for an Euden- 
drinm, but it differs from tho latter genns in the following par- 
ticulars : — In Garreia the body of the polyp is fusiform ; in 
Eudendnum globular, with a trumpet-shaped expansible pro- 
boscis. In tiarveia the tentacles are arranged in a single row ; 
in Eudendrium also in a single row, bnt each alternate ten- 
tacle is elevated or depressed, so that they appear to be dis- 
posed in two rows. In Eudendrium the body of the polyp is 
studded by very large thread-cells ; in Garreia these thread- 
cells are absent. 

7. Qoodiirea mirabilu, an undeteribed Gf/mnopthalmatous 
Medina* 

Three specimens of this medusa {Plate IX., fig. 1) were taken 
in the Firth, near Queensferry, in September last, one of which 
I placed on the tablo this evening. In general form it resem- 
bled the Plancm gracilis of Forbes ; but it differs from that 
animal in the structure of its smaller tentacles, the absence of 
eye-specks, and the presence of auditory organs. The disc is 
hemispherical, depressed, in some specimens elevated in the 
centre, and about an inch in diameter. Its margin is furnish^ 
with two large colourless tentacles, which are capable of being 
produced to the length of about two and a-half inches. For 
about one-third of their length they are hollow, and permeated 
by the circulating fluid of the lateral canals. The proximal 
portion of the large tentacles is covered with long, narrow, 
curved thread-cells, arranged in clusters or cones, like the 

• Commnnioafed to the Boyal PhjBical Society on the 23d March 1869. 
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piled muskets of a regiment of soldiers (fig. 2, a, h). These, 
towards the dist&l ends, became mixed with large scattered 
thread-cells of an ovate or rather almond shape (fig. 2, c), in 
the interior of which a long, .loosely coiled smooth thread is 
very distinctly yisible. The tips of the large tentacles are al- 
most entirely furnished with the last kind of thread-cell. In 
addition to the large tentacles, the margin of the disc bears 
ninety-six small tubercles, each of which is connected with 
two exceedingly minute and delioate tentacles, of very com- 
plicated structure. The tubercles themselves (fig. 3 a), are 
covered with the long, narrow thread-cells above mentioned. 
The proximal ends of the smaller tentacles, for about one-third 
their length, are destitute of thread-cells, but are furnished 
with very thick, short palpocils. - This portion of the tentacle 
terminates in a knob or swelling, b, which is covered with ex- 
ceedingly minute thread-cells ; then succeeds a portion formed 
of nucleated cells, joined end to end in a single row, which 
portion terminates in a long ovate head, c.'closely set with the 
large almond-shaped thread-cells, which were found on the tips 
of the larger tentacles. All these tubercles and their tentacles 
are destitute of ocelli. Eight otolithic sacs are attached to 
the exterior of circular oanal, each containing about four oto- 
liths. The sub-umbrella is formed by four lateral canals, with 
their connecting membrane. Its upper part dips downward 
80 as to form a funnel, from the end of which the peduncle or 
alimentary polyp is suspended. The peduncle, about an inch 
and ft half in length, is very extensile, and of a greenish white 
colour. It is terminated by a quadrangular campanulate 
mouth. The peduncle in the female is rendered quadrangular 
by the four band-like ovaries, which passed along its whole 
length, and contained countless eggs. In the male it is cy- 
lindrical, and includes a mass of spermatozoa between its ecto- 
dermal and endodermal layers. The whole of the lateral and 
circular canals are powdered, as it were, with very minute 
dark purple pigment granules. When floating iu the sea, or 
jerking itself along by the rapid strokes of its disc, this me- 
dusa is only rendered visible by the snake-line motions of its 
peduncle and tentacles. All the rest of its body is as trans- 
parent as glass. In a well-lighted jar of sea-water, the outer 
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Bnrface of the umbrella glowE with tints of bluei purple, aud 
amber, reflected from the thin ectodennal membrane, which 
covers the gelatinous umbrella. With regard to this gela- 
tinous structure, I bare come to the conclusion that it is not 
the homologne of the ectoderm of the polyp, but rather a tme 
corallom homologous with the horny plate of Velella and the 
corallom of Eydractinia. Did it consist of ectodermal tissue, 
it would be rendered opaque by alcohol, which is not the case, 
as may be seen in the specimen on the table. In captivity 
these animals float near the bottom of the jar in which they 
are confined, supporting themselves on their tentacles and pe- 
duncle, with which they are constantly searching the bottom, 
as if for food. One of the females discharged a large number 
of ova, which were carefully preserved in a proper vivarium, 
and watched, but no farther development took place in them. 
I had denominated this animal Ooodairea, after Professor 
John Goodair the distinguished anatomist. 

8. ^0(8 on iA< Toung of C^dippe, Beroe, and AleinSe* 

Vast shoals of auimala belonging to the above genera con- 
gregated about Queensferry in August last, aud amongst the 
adults were found numerpus young. The young of Cydippe 
(ft species tinged as to the roots of their tentacular cirri with 
chestnut pigment) resembled in shape an unripe acorn (PI. 
IX., fig. 4), about i^th of an inch in length. The stomach 
was as yet external to the gelatinous mass of the body. It 
consisted of a muscular, laterally-compressed, and somewhat 
conical sac (a), opening at its apex by a very distensible mouth, 
and communicating below by a small orifice with a large cavity 
(6) in the gelatinous body. This cavity represents the water 
vascular system of canals in the adult. It was divided into 
two lateral chambers (&, h) by the large sacs (c) for the recep- 
tion of the tentacles. A single very large otolithic sac (d) 
protruded from the body between the bases of the tentacular 
sacs. The ciliary bands were four in number. The very long 
tentacles were furnished with one or two cirri only. 

* Coinmiuiicabed to the Rojei PbjBiol Society, .April 27, IBSS. 
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The 70UDg of Alcinoe resemliled in Bhape a BerSe, being 
destitute of swimming lobes. Ciliary bands four. The ten- 
tacles, microscopic in the adult, were capable in the young of 
being extended to twice the length of the body. They, as are 
those of the adnlt, were covered with globular thread-cells, 
from which was projected a fine straight thread. 

The ovate eggs of Beroe fulgent were obtained from the 
parent. They were hatched in about four days. The yonng 
resembled in shape the adult. Ciliary bands four. I was not 
able to make out the internal structure in the young of either 
Beroe or Alcinoe. 

9. Ewtendrium arbutcula ('mihi). 
Polfparj braoclied, formiDg a busby tree of adoste item. Braochea ringed 
Dear their imertions. Polyp white, tenninBl od verjr dender uid tmiapixent 
bruichei, with trumpet-shaped praboecii and nnmerouj alternate teatBclea. 
BaiB of body rarrounded by ring of large thread-celU. Reproduetlfa eap- 
■nlea (male) moalliform, double, borne in cluilers on ehort etems springing at 
right BDglei from branchee. Summit of double capsule with a tubercle eon- 
taining barbed tbread-cslli. 

One specimen of this zoophyte was fonnd at Queensferry in 
September last ; it was about two inches high, and thickly ' 
clothed with snowy polyps. The bunches of sperm-capsules 
(PI. IX., fig. 6) resembled those of E. eapillare of Alder, 
and^S^erfoIararacemosaofCavolini. The summit of the distal 
sac of each sperm-capsule (PI. IX., fig. 6) was crowned with 
a cnrions tubercle (a) containing numerous large thread-cells 
(&), the thread armed with four barbs. These differed in 
^ape from the large tinbarhed' thread-cells fonnd in the body 
of the polyps. 

10. Fsuckattei* gladalia (mihi). (PI. IX., fig. 7.) 
Under this title I have noted and figured a minute Alcyonian 
zoophyte which I have twice obtained attached to stones in the 
Firth of Forth. The first specimen consisted of two polyps, 
the second only of one. The polyp is about |th of an inch 
in length, and famished with eight short pectinated tentacles. 
It is attached by a spreading base to the rock. The whole of 

• From ■t'ixiimu, OM ttio eoolt himtlf. 
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the coreriogs of the body and tentacles ue thickly crowded 
with ragged oalcareous spicaliB, from which the anim&l lio- 
rives a curiouely rough and crystalline aspect. 

While noting this loophyte, I woald also draw attention to 
a gigantic concatenated Alcyonian soophyte, cohered with long, 
spindle-shaped, calcareous BpiouIfD, now in the Anatomical 
Museum of Edinburgh, labelled as a Zoanthus. 
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Monday, 3d January 1859.— Professor KELLAND, V.P., 
in the Chair. 

The following Communioations were read : — 
1. Note on certain Vibrations produced by Electricity. By 
Professor Forbes. 

" In the course of last summer (1858) I became acquainted nitli 
a phenomenon described by Mr Gore in the Philosophical Magazine 
for June (Supplement, p. 619), of the following nature : — A metal 
cylinder, supported on two metallic rods or rails, the latter being in 
eoimeetion respectively with the poles of a battery, revolres in either 
direction, at will, under the action of on electric current copious in 
quantity. Also continuous rotation of a light copper bait, supported 
on two circular metallic rails, takes place in either direction at plea- 
sure, depending on the first impulse. It appeared to me very pro- 
bable that this interesting fact might be applied to explain what ie 
still obscure in the experiment on heated metals, generally known as 
the "Trevelyan Eiperiment," described by Mr Treveljan, in the 
" Edinburgh Transactions," toL xii., where there is also a paper 
b; myself on the same subject. With a view to elucidate the expe- 
riment, 1 had Mr Gore's circular railway and ball constructed some 
months since by Mr Kemp, I had not an opportunity of seeing it 
tried until 19th October, when J found it to answer well, with four 
fiunsen's pairs connected for quantity. The same day, in Mr 
Kemp's laboratory, I laid a brass " Trevelyan" bar or rocker on the 
edge of the brass plate, forming the outer rail of Mr Gore's ma- 
chine, and connecting the rail with one pole of the same battery, and 
the bar (by means of a globule of mercury inserted in a cavity in ita 
upper surface) with the other, energetic vibrations commenced quite 
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resembling those occasioned bj heat in the ordinary form of the ex- 
periment on a leaden support. 

" I have since found, among other results, — 1. That the Tibration 
goes on in whichever direction the electric current passes. [At Grst 
I thought that there w&s a superior effect when the current passed 
from a good to an imperfect conductor, but this has not been con< 
firmed, as far at least as J hare gone.] 2. The ribrations take 
place both between metals of the same kind and heterogeneous me* 
tals, 3. When heat is applied to a brass bar vibrating oa cold 
lead, and then electricity is applied as before, the effects are super- 
added to one another whichever way the current passes, the vibra- 
tions becoming more energetic, and if there he a musical note it be- 
comes graver [owing, it is assumed, to the increased are of vibra- 
tion]. 4. When a bar of brass was placed so as to vibrate on two 
parallel upright plates, also of brass, respectively connected with the 
poles of a battery, the vibrations continued when the whole was im- 
mersed partly or wholly in water, and even when _/7oo(i«<i by a power- 
ful continued stream of cold water from a five-eighth inch pipe under 
considerable pressure. From this experiment I conclude that the 
effect of the heat developed by the electrical current in the thin up- 
right plates may be fairly considered to be reduced so low as to be 
incapable of producing a sensible result (if such were ever the case). 
Indeed, allowing for the resistance and friction of the water tending 
to diminish the vibration, there is no ground for thinking that the 
action was less energetic in the one case than in the other. It is 
consequently reasonable to conclude that the effect in question is due 
to the repulsive action of the electricity in passing from one con- 
ducting body to another, and not to its effect in pi-oducing expan- 
sion. 

" Now this is precisely the effect which I attributed to heat in the 
paper of 1833 already referred to. I therefore consider it a strong 
confirmation of the opinion I then expressed, from which I have 
never swerved, although it has not in general been received with 
much favour. The importance which I attach to this new confir- 
mation, and the su^eativeness of Mr Gore's experiment on the 
rolling-bait, will be judged of from the fact, that in 1S33, or earlier, 
I had an apparatus made, consisting of a bar resembling Mr Trevel- 
yan's, but longitudinally divided by a non-conducting partition, 
while the two conducting sides were furnished with mercury cups for 
connecting them with the poles of a battery, the circuit being com- 
pleted through the metallic base. The instrument exists, or existed 
a few years ago, though I am at present unable to find it As well 
as I recollect, it was tried with an old-fashioned Cruickshank's bat- 
tery of fifty pairs, without success. Indeed, I now find that, even 
with modern appliances, the experiment does not suoceed when the 
circuit is only closed whilst both points of bearing of the rocker 
touch the mass or support. 
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" Since the date of the preceding notice (which was prepared for 
being laid on the table of the RojaL Society at their meeting on the 
20th ult.), I have continued and oxteaded these experiments. As 
tbay are still in progress, I will content mjself with mentioning two 
results as worthy ol' notice. I have obtained very active vibrations 
of carbon (such as is used in one of the elements of Bunsen's bat- 
tery) resting upon brass, and also when it rests upon two pieces of 
carbon connected with the terminaU of a battery. For this purpose, 
a battery having a certain amount of intensity is requisite in order 
to overcome the resistance of carbon as a conductor, but the vibra- 
tions are most energetic. The extremely small expansion which 
takes place in carbon by heat is another argument against that view 
of the Trevelyan experiment. The other experiment to which I 
refer is, that bismuth {and perhaps other metals) are not merely in- 
active as vibrators with any electric power which I have used, but 
the passage of electricity through them appeals to have a quelling 
power which brings the rocker to instantaneous rest ; yet bis- 
muth permits a far freer passage of electricity than carbon : in one 
experiment I found that sixteen times as much was conducted. 
Something analogous was formerly observed by me in connection 
with heat applied to bismuth. I am now attempting to investigate 
the subject farther by experiment. 

2. On tbe Temperature of tbe Sea around the Coasts of 
Scotland daring the years 1857 and 1858; and the bear- 
ing of tbe facts on tbe Gulf-Stream Tbeorj. B; Jamea 
Stark, M.D., F.R.S.K. &c. 

Mondai/, nth January 1859.— Professor CHRISTISON. 
V.P., in tbe Cbair. 
The following Communic&tJona were read : — 
1. Notice of a Sbower of "a Sulphurous Substance" (so- 
called), which fell in Inverness-shire in June 1858. By 
John Davy, M.D., F.R.S., London and Edinburgh, &c. 
This shower took place about the 10th of June. The following 
account of it is from the Inverness Courier ; and, as showing the 
interest tbe phenomenon excited, it was republished in most ot the 
English papers. The copy I give is from the Spectator of the 3d 
July. 

"After the late thunder-storm, a deposit resembling sulphur was 
observed in several places in this neighbourhood (Inverness). At 
Freebum it lay on the road and grass in some places to a depth of 
nearly half an inch. At Graigton Cottage, near Kissock, the deposit 
wasobservedon the top of water caught in a cask from thereof of the 
house, like a thick cream. The sulphurous substance was skimmed 
off, and dried in a piece of flannel. When dry it was a fine powder, 
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aj)d when thrown into the fire ignited exactlj like gunpowder, 
making a slight Szzing noise. Unfortunately none was preserved 
beyond what was experimented on in this waj. A boat at Cralgton 
wraa powdered all o?er with the same suhstance ; and a countryman 
living on the heights near ELilmuir says, that near his house, in the 
space of what an ordinary washing-tub would cover, he could lift 
the powder with a spoon. The heavy rains have since washed it all 

This account, so far as mere appearances are concerned, I belierff 
to be trustworthy ; I can in part confirm it, as it happened that on 
the very day, the 10th of Juno, I was en route for Inverness by 
tbe mail, proceeding by the upper Highland road. Just after cross- 
ing the Spey at Kingussie, the substance in question was seen, both 
on the road and by the road-side. It was in such abundance that 
the guard had no' difficulty in collecting a quantity of it during the 
few seconds that the coach was stopped for the purpose. Of what 
was then gathered I obtained a portion, which, on my return home, 
I examined. 

The results, as might be expected, proved that the substance was 
not sulphur, nor of a sulphureous nature, but a vegetable matter, 
the pollen of the fir — Fiuua sylvestria, a tree of which there are 
extensire forests on the banks of the Spey. Before the blow-pipe, 
it burnt with flame, without the slightest sulphureous odour; and 
left a little charcoal, which, when consumed, yielded a minute quan- 
tity of ash, possessed of an alkaline reaction. When first inflamed 
it made no such noise as that mentioned in the newspaper ; nor in 
burning did it in the least resemble gunpowder. If thrown on the 
fire before it was quite dry, the ooiso described in that notice might 
have been owing to the sudden conversion of the moisture into 
steam, producing a slight crepitation. Under the microscope it was 
found to consist of grains, some o£ a spiierical form, others, and 
those of largest size, of the same form, with, as it were, a lateral 
addition, as if a smaller grain were attached, or as if the pollen grain 
had been ruptured at opposite points, and a protrusion of some of 
its contents had taken place.* The diameter of a single grain was 
about laVo^h of an inch. The central part of those supposed to be 
ruptured was commonly transparent, and exhibited a delicate granu- 
lar strnctu re, -which was rendered slightly brown by the action of 
iodine. The lateral protuberances were more or less opaque. 

Comparing the substance under consideration with the pollen of 
the Scotch fir, taken fresh from the tree, I find there is a perfect 
resemblance in form and colour and other properties. Further, in 
corroboration, it may be mentioned, that at the time of the occur- 
reoce of tbe shower, this fir was in flower in the Highlands very 

* Id the pollen o( ths Scotch fir we fiod. tb*t b; tha InerMie of the Intlna 
U>t axtiu* 1b Bepiirat«d into two heniie|>heri«l porclona, nurked by tha daik 
ipus> at each end of tha grmini, — Edit. Eli. PMI. Jcur. 
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gamrMj ; utd it u wdl known that when ripe, m it was at the 
timo ipMified, it ia apt to be shaken off bj gu§t8 of wind and nin 
in extraordinary quantities, so u to produce what bave been called 
" inlphur-ihowerB," Bj Bir John- Richardson I hare been iu- 
formed that it is not uncommon to see the snrface of the grest 
lakes in Canada oorered with a thick soum of the same kind in tbe 
Ticinitj <^ pine forests. 

What renders the event, as it took place in the Highland]), 
remarkable, and no doubt rare there, is the extent of ground otn 
which the pollen fell, and the quantity of it that was deposited* 
It is worthy of notice, that this year the flowering of all onr plants 
has been astonishingly abundant. This circumstance may account 
for the quantity ; and the rareness of the phenomenon may be owing 
to the circumstanoes essential to its taking place eeldom coming 
together, sudi as the incident of a thunder-storm with rain just at 
the time that the pollen is ripe for dispersion. 

In the annals of the dark ^^eg showers are recorded of a siognlsf 
kind : in those of Ireland, for instance, as detailed in the last valu- 
able centni of that country, mention is made of those " of blood," 
of " a butter-like substanoe," &c. ; and, analogous to that in Inver- 
ness-shire, "of a shower of a yellowish substanee which resembled 
brimstone." This last mentioned is recorded as having *' fallen in 
and about the town of Doneraile," in 1748. 

2. Some Kemarlcs on the Roman Editign of the Vaticaa 

Manuscript. By the Rev. Dr Robert Lee. 

3. On the CoDstitntioti of Flame. By Mr Swan. 

In this communication the author discusses the theory of the con- 
stitution cf flame advanced by Professor Draper of New York, in 
his paper " On the Production of Light by Chemical Action," which 
appeared in the Philoiophieal Magazine for 1848. 

Professor Draper refers to experiments which prove that the 
higher the temperature of an incandescent body, the more refrangible 
are the rays of light emitted by it. He assumes that the tempera- 
ture of the outer portions of a flame is greater than that of the in- 
terior regions ; for outside there is a better supply of oxygen, and 
hence a more intense combustion is maintained. He thence argues 
that a flame must consist of a series of layers of diflcrent colours 
following the order of tints in the prismatic spectrum, the red being 
innermost and the violet outermost. Professor Draper conceives 
that he has demonstrated by experiment that such a structure actually 
exists in flame. 

* Tbe nunes of the placas given In the newspapere where the pollen wu 
obierved denote, it will probablj be sdmhted, tbe great extent of siuftce 
over which the ihawer gpread. Craigton Cottage and Kilmulr are, I am in- 
formeit, two miles from InvemeiB, about eighteen milea from FreeboTD, sad 
~ ... ... ■ "i bf the mail-road. 
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Hr Sw&D, on a. careful examination of varioas flames cotiduoted 
essentially according to Professor Draper''s methods of observation, 
-with the exception of one particuUr in which that obserrer's process 
eeemed objectionable, completel]' failed to verifj his results ; and on 
the following grounds believes his views regarding the constitution 
of flame to be erroneous : — 

\st. Professor Draper's method of observation, so lar as it can be 
gathered from his somewhat imperfect account of it, involves an 
error in principle calcukted to lead to fallacious results. 

2(2, His theory is founded on the quite gratuitous assumption of a 
^eat diversit; of temperature between portions of a flame so closely 
contiguous, as to render the existence of such diversity of tempera- 
ture highly improbable. 

3<i, Even although great diversity of temperature did exist in 
different portions of a Same, there is no reason to believe that it 
would give rise to a series of layers of diffei'ent colours. As the 
temperature of an incandescent body is raised, rays of continually 
higher refrangibilitj are, doubtless, emitted; but these are in every 
oase accompanied by rays of low refrangibility. From this it follows 
that the outer regions of a flame, however high their temperature, 
will not yield excltuively the extreme violet rays of the spectrum, as 
Professor Draper supposes, but will equally emit the extreme rtd 
rays. The inference, therefore, regarding the colours of the different 
regions of a flame which Professor Draper has drawn from their 
assumed diversity of temperature, is obviously inadmissible. 

Monday.lihFebruary 1859.— Peofessor KELLAND,V.P., 
in the Chair. 
The following CommnDtcation^ were read: — 

1. Biographical Memoir of the late Br D. Skene of Aberdeen. 

By Alex. Thomson, Esq. of Banchory .• 

2. On a new Arrow-Poison from China. By Dr Christison. 
In a newspaper printed at Shanghae, in the spring of 1857, a 

wonderful account was given of a poison, which was said to be em- 
ployed in the interior of China for destroying the largest animals. 
Instant death was said to be produced when an animal was struck 
in the trunk of the body with an arrow poisoned with it. Such was 
its potency, according to the opinion of the Chinese, that a scheme 
was said to iiave been set on foot for destroying the British army 
daring the late war, by bringing down to Canton the natives who 
were in the practici: of using it. But the scheme was frustrated by 
peace being unfortunately proclaimed too soon. 

The poison, and apparently the plant also, are known by the 
Chinese name of Wu-Tgau, or Tiger-poison. The author received 
vary lately from Dr Miicgowan, an American physician residing at 

* This Memoir will he imerWd in the aeit No. of thii Journal. 
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Shtuighte, ft ipecimen of the poisoo, And of the root of the plant 
from which h ia prepared. The root presents all the ch&Tacl«r8 of 
an Aeonitum on a rer; sma]! scale. This correspoDds with the cod- 
clusion to be drawn from the characten of a few laares which were 
also sent, and which scarcely differ from those of Aeonitum ferox. 
A farther proof is, that the root produces in an intense degreo the 
Terjr singular combination of numbness and tingling, which b occa- 
sioned bjr chewing the root of anjr of the active aconites known in 
Europe, such as A. 2fapellue, ferox, tinetise, uneinatum. The 
poison itself, contained in a little porcelain bottle, is obviouslj a verj 
well prepared extrnct ; and if not entirely composed of the extract 
of the wu-tfcau root, at all events must contain it largdy, for a veiy 
minute quantity produces the most intense tingling and numbness 
of die tongue and lips after it is chewed. 

There can be no doubt, therefore, that the wu-teau poison must 
be extremely energetic. But the author objected to the admission 
that either this or any other arrow-poison can produce instant death, 
as is often stated by travellers. Every poison, however enei^tic, 
must be absorbed into the blood before it can act. Even from a 
wound, absorption cannot take place suddenly. Some time is re- 
quired before enough can enter the blood. When death takes place 
instantly, the cause must be the mechanical violence inflicted by the 
arrow. The author exhibited various poison-arrows used in different 
parts of the world, which were adequate to occasion most deadly 
wounds if they struck the trunk of the body over an important 
organ; and he also showed that even the little slender wooden 
poison-darts, used in some parts of the world for destroying birds 
and small animals, by being shot from a blowing-tube, may be easily 
projected with a force amply suSicient to kill a small bird or animal 
by the violence infiicted, apart from the more tardy deleterious is- 
fluence exerted by the poison. 

3. On tte Connection between Temperature and Electrical 
Resistance in the simple Metals. By Balfour Stewart, Esq. 
About a fortnight since 1 mentioned to Professor Forbes that the 
resistances of the simple metals to the passage of electricity seemed 
to be very nearly in proportion to their absolute temperature, this 
relation being especially manifest for those values of the resistances 
datennined by M. Arndtsen. 

Professor Forbes informed me that this coincidence had already 
been observed by Professor Clausius, and that an abstract of his 
paper was given in the Philosophical Magazine for November last. 
On referring to Professor Clausius's original paper, it would seem 
that the coincidence had su^ested itself to him as a remarkable 
similarity occurring between th4 rate of increase (due to tempera- 
ture) of the electrical resistance of those metals, and that of the 
volume of a gas under constant pressure. It would seem that the 
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fact iras unconnected in his mtnd with any theoretical considera- 

As, however, I was led to look for and remark the coincidence bj 
theoretical consideratious, perhaps this Society will permit me to 
lay before them a short statement of my views. 

The passage of electricity along a wire is generally viewed in thft 
following light : — The free electricity of one particle decomposea the 
electricity of the particle next it ; the two electricities then combine 
by sparking across the interval ; and the same thing is renewed over 
and over again with extreme rapidity. Xow, whether electricity be 
viewed as a substance or a motion, we may suppose that a polar- 
ized state of particles is alternately produced and destroyed with 
great rapidity whileaneleotrical current passes along a conducting wire. 

And by a polarized state of particles we would mean a peculiar 
disposition with respect to the direction in which the electrFcity is 
travelling, of the matter, or it may be motion, of the particles of 
the substance. 

Again, an idea very generally entertained with regard to heat ia, 
that it consists in a vertical or rotatory motion of the particles of a 
substance. 

Jfow with only very general ideas regarding the mode of elec- 
trical conduction and the nature of electricity, we may suppose that 
the polarization which conduction demands will be resbted in pro- 
portion to the rotatory energy of the particle ; just as a rapidly 
rotating top or cylinder would resist any attempt to change its 
plane of motion. 

The resistance of a particle to electrical polarization would, there- 
fore, be in proportion to its rotatory via viva — viz.. its absolute tem- 
perature. This only holds with regard to simple bodies ; in com- 
pound bodies the passage of electricity may be supposed to be a 
more complicated phenomenon. 

Monday, 2Ut February 1859.— Professor CHRISTISON, 
V.P., in the Chair. 
The following Communications were read : — 
1. Eemarks on the Behaviour of Mercury as an Electrode. By 
T. Strethill Wright, M.D., Ac. Communicated by Wit- 
Ham Swan, Esq. The experimenta were shown. 
In this paper the author described numerous experiments, serving 
to show tbe modification which occurred in the capillary attraction 
between mercury on the one band, and various saline and acid fluids 
forming parts of active voltaic circles on the other. He also described 
and showed to the Society the undulatory motions which he had ob- 
served in mercury, when forming the cathode of a constant voltaic 
current in eolations of chloride of sodium, containing small quantities 
of sntphuric acid. 
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2. On the Natural Histor; of the Herring. By J. M. 
Mitchell, Esf^- Communicated by Dr Allman. 
Before entering on the details of the natural history of the herring, 
the author points out the great value of the hernQg-fisherj to the 
maritime nations of Europe ; and quotes various scientiSc authorities 
to show, that the herring is superior in economical importanoe to 
ererj other fish. Thus Cuvier, in his work on fishes, edited bj Pro- 
fessor Valenciennes, says, — Les grands poUtiquea, lea plus hahiica 
ecinoniistes ont tu dans la peche du hareng la plus importante des 
expeditions nwritimes." 

Such vieirs have led the British, Dutch, Swedbh, and Norwegisn 
governments, to inquire at present into the natural historj, and to 
legislate regarding the fishery of the herring. The author has de- 
scribed the principal steps taken by these nations, and has giren im- 
portant statistical details of the British herring fishery, showing 
that filth, to the value of upwards of a million sterling, are annuallj 
taken on our. coasts. 

The high value of the fishery, nut only in promoting the welfare 
of a Urge portion of our population, but in producing a strong, hardy, 
and industrious race of fishermen, most valuable to such a maritime 
nation as Britain, is nest referred to. 

The author then points out various errors regarding the herring 
whiub have been committed in works of high authority, such as 
Cuvier's work on fishes, already referred to, M'GulIoch's Dictionary 
of Commerce, and the last edition of the Kncycloptedia Britanntca. 
He conceives that he has solved the doubtful questions regarding the 
natural history of the herring, — an object of the greatest importance, 
when we consider the high eBonomical value of the fishery. He also 
paints out several new and important facts regarding the appearance 
of the fish on our coasts. Among others, that the herring swims 
nearest the surface in dark and wild weather ; and nearer the bottom 
when the weather is bright and cold. 

He next enters on the details of the natural history of the herring, 
describing its characteristics and its distinctive difference from other 
fishes of its class. The important question of its food is elaborately 
examined ; and it is shown, as stated to the author by Agassiz, that 
the herring does not confine itself to one species of food, namely 
that the food usually consists of minuto Crustacea; but during the 
spawning season it feeds on sand-eels, the fry of various fishes, and 
even its own spawn. , 

The author has ascertained a new and important fact from personal 
observation, regarding the cohesion of the spawn, and the power of 
adhering strongly to substances on which it may be placed, which 
only takes place on the fecundation of the roe by the milt. 

Many writers reiterate the opinion, that the herring is a native 
of the distant northern seas. This the author shows to be an error, 
proving that the fish is a permanent inhabitant of our coasts. 

Cooglf 
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He, for the first time, gives a complete description of the vtaits of 
the herring, or its geographic&l and chronological distribution orer 
the aurlace of the globe, so far as b known ; and hJs work is the Best 
and onljone which exhausts the difficult questions which hare hitherto 
arisen regarding the most valuable and important fish which the 
bouaty of Frovidenoe sends to snpplj food for the human race. 



Monday, 7th March 1859.— Professor KELLAND, V.P., 

in the Chair- 

The following CSommunioations were read : — 

1. Some Inqniiies concerning Terrestrial. Temperature. By 

Professor J. D, Forbes. 

In this paper the writer etarts hj assaming Dove's Tempera- 
tures for the mean of every 10th parallel of latitude, from 76° N. 
to 40° S., to be correct. Hia object is to inquire how far the influ- 
ence of the proportion of land and water in modifying the annual 
temperature of a given parallel ie susceptible of being reduced to a 
formula. 

The amount of land and water in different latitudes is Grst tabulated. 

It is then shuwo, from an examination of the ordinary isothermal 
curves, and also from Dove's charts of the " Thermic Anomaly," 
that the influence of land is to exalt the temperature of lower lati- 
tudes, and to depress that of higher latitudes. About the latitude 
of 42° or 43° this influence is nil ,- and the temperature of that 
parallel is independent of the proportions of land and water. For 
convenience of calculation, however, the latitude of 41)" is assumed 
as the one free from this anomaly. 

The writer shows that the decrement of temperature along an 
oceanic meridian (that of Greenwich, for eiaraple) proceeds nearly 
as the simple cosino of tlie latitude (which is Sir D. Brewster's for- 
mula) ; while along a continental meridian (one passing through 
Siberia) it is more nearly as the square of the cosine (the law of 
Mayer). 

Hence it is argued that the temperature of any parallel may pro- 
bably be represented by a formula containing (1) a constant ; (2) 
a term varying with a power of the cosine not differing much from 
unity ; (3) a term for the effect of land, containing as a factor the 
proportion of land on the parallel, and also the factor cos. 2 lat,, 
which renders it additive below 46°, and subtractive afterwards. 

Considering, first, the northern hemisphere alone, the constants 
are introduced into such a formula by a comparison of the observed 
temperatures of latitudes 0°, 30°, 60", and 70°, with the following 
result : — 



Tx = 12°-6 + 59°-2 COS. | X + 38° 1 L' c. 



Cookie 



12 i Proeetdingt of SoeieHet. 

wbara T^ u the temperature of latitude X on Fahrenheit's scale, 
and 1/ the effectiTs proportion of land in the ctroumfereoce of that 
parallel. 

The extension of the formula to the southern hemisphere ia 
shown to gire satisfactorj results, although all merely empiriccd for- 
niuUe for the northern hemisphere alti^ther fail in this case. 

Some other and independent confirmationB of the formula are 
then adduced. 

Supposing (he globe to be entirely composed of land, or entirely 
of water, the temperature of any parallel may be deduced from the 
formola. In the case of a globe all land, the Equatorial tempera- 
ture would be about 110°, and the Polar temperature about— 26°; 
whereas, on an aqueous sphere, the former would be about 72°, and 
the latter +12°. 

2. On the S|)erinogone8 and Pycnidea of Lichens. By W. 

Lauder LiDdsay, M.I>., F.L.S. Communicated by Prof. 

J. H. Balfour. 
The reEearches contained in the author's memoir, of which the 
following is a brief abstract, extended orer a period of scraral years, 
and are based on careful microscopic examination of several thou- 
sand spedmena of lichens from every part of the known world. 
The author examioed the lichens of the Hookerian Herbarium at 
Eew, which contains an unrivulled series of specimens collected bj 
the various surveying and exploring expeditions of the British 6o- 
Temment, as well as by all the more distinguished modern British 
travellers. This collection is further valuable, front contRining authen- 
tic specimens collected and named by Borrer, Turner, Hooker, Bro- 
die, Carmichael, Babington, and other distinguished British Uchenol»- 
gists, as well as by Acharius, Schcerer, Swartz, and other continen- 
tal authoi's. Access was also had to the Menziesian Herbarium in 
the UniTorsity of Edinburgh, the Herbaria of the said University, 
of the Botanical Society of Edinburgh, of the Museum of Irish 
Industry, Dublin, and of Dr Mackay of Dublin, which last contains 
authentic Epecinicns of the lichens described by Dr Taylor in the 
" Flora Hibernica." The fasciculi of dried specimens published by 
Schferer, Hepp, Leigliton, and others, ns well as large numbers uf 
Rpecimens gathered in, and sent from, various parts of England, 
Wales, Scotland, and Ireland, were also examined. Besides the 
examination of dried specimens in herbaria, the author studied 
lichens extensively in their nntive habitats on the mountains of 
Scotland and Norway, and elsewhere. 

With the exception of two short memoirs,* already publbhed by 

* 1. " Monograph of the Genui AhiotliaU'iti." Quarterly Journal of Micro- 
■eopical Bcietice, Jan. 1S67. Trannctiona of Britiah Asgocimtion for 1856. 
Holaniiche Zaitung, Deo. 25. 1857. 

2. "On the Structure of J^cctiiialu^frru," Quart. Joura. of lificrosc. Scienca, 
July 1867. 
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the aothor, the rese&rcfaes in question are tbe firat that hare been 
made on the subject under review in this countrj. Tbe memoir is 
essentially organographic, and gives full details of tbe charactera of 
tbe sperniogoneB imd pfcnides of tbe higher lichens, — that section, 
namel/, which comprises fruticulose, filamentous, and foliaceo us spe- 
cies. The genera, whose spermogones and pjcnidea are described. 



21. Sotorina, Aeb. 

22. StUia, Ach. 

23. Ricatolia, DN. 

24. Parmelia, Ach. 

25. Phyttia. Ft. 

26. Fsxine, Ft. 

27. Pioroma, Fr. 

28. Fannaria, DeL 

29. Coccocarjtia, Pen. 

30. Amphitoma, Fr. 

31. Squamaria,r)C. 

32. Plaeodivm, DC. 

33. Epliebe, Fr. 

34. Lichina, Kg. 

35. SynalUta, DR. 

36. Omphalaria, DR. and Mont. 
37- C'oi2«ma,Ach. 

3S. Leptogiwm, Fr. 
39. t^yzum, Wallr.t 



1. V*nea, Hofl^. 

2. NtuTopogon, Nees and Flat. 

3. Chlorea, Njl. 
1, ^^ectortd, Ach. 
5. Everaiay Ach. 

. 6. Dufourea, Ach. 

7. i>a£<y^in<i, Aoh. 

8. RoTMiUna, Ach. 

9. Boccella, Bauh, 

10. rAanino^'a, Ach. 

11. Sph^rophoron, Pers. 

12. Acroicyphnt, Liv. 

13. S(w<ocoMion, Sohreb. 

14. Bmomyeet, Fera. 

15. Clodonio, Hoffm. 

16. Unibilicaria, Hoffin. 

17. Cetraria, Ach. 

18. Platygma, HoSm. 

19. .W^pArMmum, Nyl. 

20. Peltigera, Hoffm. 
The crustaceous section of the 

bj the author in a similar man 

pjenidea and spermogones of the lower lichens is reserved for 
Beparate memoir. Neither does he profess to enter upon the que»- 
tio vexata of the phjsiologj of reproduction in lichens genemllj. 
To this subject also be propoaea devoting a special memoir. The 
memoir contains, infer alia, descriptioDS of the spermogoneaj or 
pjcnides, of many species, in which, they either have not hitherto 
been found, or in which they are very rare and difficult of discovery. 
Sach are the spermogones of Usnea barbata, Thamnolia vermieu- 
lam, Newo^iogon melaxanlhus, Altetoria jubata and A. Taylori, 
Evemia furfuracea, Zeeanora tartarea, &c. The letter-press of 
the memoir is accompanied by 16 quarto plates of coloured drawings 
— amounting to several hundreds — and by specimens of lichens, 
bearing apermogonea or pycuidea, amounting to about 140. 

Among the more intareating or important general facta brought 
out by the memoir, may be enumerated the following : — 

1. In addition to the sporiferous organs, — so long familiar to 

t Tbe nomenclature and arrangement followed hem and In tbe Memoir is 
Ilut of Dr'Njlander of Paris, u given In hie " Synopeia methodicn Lichemun 
omnium boiuuqae cogDitorum." Parla, IS5S. Pp. SS. 
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b lUniita, — called Apotheeia, lichens possesa more or Iqbb microscopi- 
cally miuute oi^ans, called SpermogOMt. The Rafter orgsne the 
author has found alike in ipeciei from arctic and uitaretic, temperate 
and equatorial, regions. 

2. The spermogonea of licheaa maj concisely be described aa fol- 
lowi: — hi form they are uaually more or less spherical or oval, ap- 
pearing on the surface of the thallus as punctiform or papiU»- 
form, wart-like or barrel-shaped, bodies. In eoloar they are usually 
blackish, browDish, or of divars colours. In aits they are usually 
scattered over particular portions of the thallus — seldom gonerally 
OTer its whole lurfiHM-, they are usually more or less immersed in 
the tissues of the thallus, sometimes they are sessile on its surface, 
or on the apices of its ramifications, when it is erect and fruticulose. 
Id gize they are seldom sufficiently large to be visible to the naked 
eye, and are frequently so minute that they can, with difficulty, he 
recognised even with the aid of a good lens. In the latter case, 
especially, it is advisable or necessary to moisten the thallus in order 
to render them prominent from the contrast of colour or surface. 
Thty consist of a capsule, enclosing a cavity, that opens to the 
surface by a minute pore or ostiole, which is generally of a darker 
colour than the said capsule. From the inner wall or surface of the 
capsulo project, convergently into the cavity, a series of filaments, 
closely aggregated, 'called Steri^mata. These are either simple, 
formed of a single elongated cell,-~or compound, made up of a 
series of cells, varying in size and form, superimposed the one upon 
the other. They produce from their apices, when simple, — from 
apices and sides, when compound or articulated, — a succession of 
very minute, solid, homogeneous corpuscles, called Spertnatia. Just 
as the importance of the apotheeia resides in the spores, so the im- 
portance of the sperniogones resides in the spermatia. These cor- 
puscles are destitute of any essentially vital motions, though they 
frequently, from their great tenuity, exhibit Brownian or molecular 
movements. Kor are they provided with any such appendages as 
cilia. 

3. Spermogones usually occur on the same plant or specimen 
which bears apotheeia : sometimes, however, only on barren plants 
or specimens. Hence, in regard to apotheeia and spermogones, 
lichens have been described by continental authors as monoecioaB 
and dicocious. Again, spermogones occur in some species vhidi 
never bear apotheeia, as in Tkamnolia vermicularix, 

4. -SpermogoniferouB states of many species are what were re- 
garded by the oldur lichenologists as separate varieties, species, or 
even genera, e. ff., vara, encaasta and vittata of Parmelia pkt/sodes, 
and var. denticulata of Platysma nivalis. The diBCOvery, therefore, 
of spermogones and pycnidea simplifies liclienology by abolishing 
certain genera, species, and varieties, and materially reducing the 
number of names, e. g. the old genera Ciiottomum, Ihrombium, and 
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JPyrtnothea, being lound to oonsist wholly of spermogoniferous states 
of more familiar lichens, have been abolished. 

5. To a certain extent, or with trifling exceptions, just as certain 
families or genera of lichens are charactei'ised by apothecia and 
spores of a particular kind, so they are also characterised frequently 
by spermogones, sterigmata, and spermatia of a particular kind. 
Thus Usnea and Ramalina have wart-like spermogones of the same 
colour with the tballns, and inconapicuous in consequence thereof. 
Tba spermogones of Cladonia are barrel-shaped, deep brown, and 
easily visible. Those of Parmelia .are mostly punctiform, im- 
nierged, black or brown, very mioute and crowded ; those of Pht/scia 
are mostly papilleeform ; and those of Collema and Leptogitan 
discoid, and of a pale brown or yellow colour. In Sticta, RicasoUa, 
Umbiliearia, Cf^ma, Leptogium, Tham.noiia, Coecoearpia, and 
Placodium, the sterigmata are articulated, consisting of numerous, 
short, broad iijh, frequently thick- walled, cells. They are also 
articulated or compound, — but the component cellules are few, 
longish, and delicate, — in Umea, Keuropogon, PameUa, Evemia^ 
and Platyima. They are simple and filiform in Ramalina, Cla- 
donia, Ephebe, and Lichina. The spermatia of Cladonia and Itoo- 
ceUa are curved or sickle- shaped. Those of Sgttamaria are very 
long, slender, and twisted or curved. Those of Collema, Leptogium, 
and Umbiliearia are shoit, straight rods ; while those of JRantalitta, 
Ephebe, and Jjtehina, are oblong or oval-oblong. 

6. The spermogones sometimes of themselves yield important 
characters for classi 6 cation. For instance, the spermogones, sterig- 
mata, and spermatia of ThamnoUa vermicalaris are sufficient of 
themselves to separate this puxsling lichen from the genus Cladtmia, 
in which it has hitherto been almost uniformly placed. 

7. Spermogones frequently outwardly resemble, and are there- 
fore apt to be confounded with — 

a. Nascent apothecia, as in some Sicatoliat; 

b. Pjcnides, described below ; 
e. Minute Ferrucaria* ,■ or 

d. Minute pu^sitic fungi, chiefly of the genus Splusria. 
For instance, the author frequently receives from correspondents 
as nflif Verruearias what prove to be merely spermogoniferous 
states of other lichens. From all the bodies above nuned, sper- 
mogones may at once be distinguished by microscopic examination, 
and by this alone. 

B, The spermogones of lichens are now generally regarded as 
male organs of reproduction — the spermatia being supposed to be 
analogous in function to the antherozoids or spermatozoids of other 
cryptogams, and to be endowed with a fecundating or fertilizing 
influence on the spares. But it is necessary to state distinctly that 
this is a mere hypothesis, for direct or distinct proof is still wanting. 
The following circumstances, however, give great supporl to this 
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hypotheui, uid ought, ftt ftll eraots, to be borae constantly in mind m 
til ipecuUtion* on tho functions of the epermogooes and spermatia : — 

a. Intinikte reUtion between the s[»emiogone3 and apothecia in 
regard to Jtt«— the former being generallj seated in close 
prozimitjr to the latter. As illostrations of this intimate 
relationahip, it maj be stated that spermogonea sometimes 
oecar — 

1. In the hjpotbecial tissue of the apothecium itx^f, as in 
Crtidium fvteo-purpureum, Tul. [M^m., PI. 14., f. 12.] 

2. On the apothecium itself, as in ZteAtna pygmtBa and 
cortjinis, and sometimes in Cladonia rangiferi»a. 

3. On the excipla of the apothecium, as in Ureeolaria icrt- 
posa and Parmelia eontperta. 

b. Relative period of development, — the spermogonea nor- 
mall/ preceding the apothecia. Spermogonea should there- 
fore be looked for in specimens bearing do apothecia ot 
joan^ apothecia ; when the apothecia are mature, we sfaoold 
expect to find the spermogones old, and perhaps degenerate. 

e. Relative abundance of spermatia and spores, — the former 
being infinitelj more numerous than the latter. 

t^. Relative siie of spormatia and xpores, — the former being 
inGnitel; the smaller. 

e. Essential difiercQce in structure between spermatia and 
spores, the former being solid, simple, or hornogeneons, 
without septa ; the latter vesicular, frequentl/ compound or 
septate, with heterogeaeous contents. 

/. Essential difference in form, the spermatia being nsuall; 
elongated and of extreme tenuity, the spores being generally 
o»al or spherical. 

p. Greater constancy of size in spermatia than in spores, which 
are frequently very variable in tbis respect. Some sper- 
matia are much larger when attached to their sterigmata than 
when free — as in some Parmelias; but this is only an ap- 
parent anomaly, for it would appear that they normally split 
into two on being shed from their sterigmata. 

A. Absence of all germinative faculty, — so far as yet known. 

i. Similarity in structure between the capsule or envelope of 
the sperraogone and the exciple of the apothecium, — the 
cellular tissue of which they are composed being generally 
the same. 

k. Constancy of occurrence of spermogones in all lichens, and 
from every part of the world jet visited by man. 
9. Many lichens possess, in addition to apothecia and spermo- 
gones, minute organs, outwardly resembling spermogones, called 
Pj/enidea. They may be described in general terms as papiltEeform or 
wart-like bodies, generally black, — sometimes brown, — usually very 
minute,— generally partially immersed in the thallus, on the surface 
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of '^hich the; are Bcattered,-^ — occupying a site similar to that of the 
spermogoneB. Indeed they differ essentially from apermogones ooly , 
in containing corpuscles, called Sti/loipores, which are spore-like 
bo^es, — Bometimes septate, — usually oval or pyriform in shape, — 
but varying greatly both in form and size, with oily, distinct con- ' 
tents, always borne od the apices only of simple or unicellular, 
strongish sterigmata. 

10. As the essentia] difference between spennogones and pycnides 
lies in the characters of the contained corpuscles, and as their cbar<- 
acters are of great importan'^, as bearing on the physiological tiinc- 
tioas of the said corpuscles, the comparison or contrast undemoted 
is made : — 

Spermatia. Stylotpores. 

[representing Spermogones.] [representiug Pycnidea.] 

1., Structure solid, homogeneous. 1. Hollow : oontenta heteroge- 
neous—in part, at least, oily. 

2. Altrays colonrleBS. S. Sometimes pale yellow. 

3. Of extreme tenuity : generaUy 3. Vesiculai : oeually oval or py- 
linear — of equal thiiAnesB through- riform. 

out — straight or curved — never 
spherical. 

4. Of uniform size and shape. 1. Varying more or less in size 

and shape. 

B. Exist in myriads. 5. Greatly less abundant. 

6. Absence of germinative power. 6. Presenca of germinative power. 

7. No oil globules intermixed : im- 7. Oil globules generally inter- 
bedded in a mucilage. mixed. 

8. Borne on the apices and sides of 8. Borne on the apices only of 
the sterigmata — on theapiceswhen sterigmata, which are always 
they are simple, on the apices and simple and stoutish. 

sides when articulated. 

11, There is much more dubiety and difficulty regarding the na- 
ture of the pycnides and the functions of the stylospores than re- 
garding the nature and functions of the spermogones and spermatia. 
Two hypotheses have been advanced regarding the pycnides and 
stylospores, viz. — 

a. That they are substitutes for the spermc^ones and sperma- 
tia, — or in other words, a different form or type thereof. 
What lends probability to this view, is the perfect resem- 
blance to spermogones in outward appearance, site, &o. of 
such pycnides as those of Peltigera, in which the contained 
corpuscles are the only reason for regarding the ooncep- 
tacles as pycnides rather than spermogones. But in certain 
lichens pycnides co-exist with spermt^ones of the ordinary 
character. 

h. That they are sporoid ia function as well as form and gene- 
ral aspect. The strong argument in favour of this view is 
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their genniDative funlt;. Aooording to this view, pjcnides 
TUKJ be regarded aa leeondarj apotbecia, or female organs, 
— and itjlosporet aa secondary or Bupplementary spores. 
It baa been noticed that, in certain cases, there is a goieral 
resemblance in form between the etyluspores and the spores 
of the same species ; but this, if not exoeptional, is atill far 
from being the general rule. 

12. Pycnides are much more common among the lower, or crus- 
taceouB, lichens, than among the higher or fruticulose, filamentous, 
and foIiaceouB ones; while, on the other hand, the spermogones are 
most abundant and distinct in the latter. Fjcnides would appear to 
be a connecting link between tbe Uchens and the fungi, and ws 
find them most frequent, perhaps, in species mwt nearly allied 
to the fungi. 

13. Pycnides may occur in plants or specimens bearing apotheoia, 
but not spermogones ; or they may occur alone, both apotbecia aod 
spermogones being absent ; or pycnides and spermogones, one or 
both, may occur in species seldom or nefer bearing apotheoia, as in 
some species of Strigula, 

14. P^cnides, from their outward resemblances, are apt to ba 
confounded with, or mistaken for, — 

a. Spermogones. 

b. Minute Verrueaiiiu. 

«, Minute parasitic fungi, for which, indeed, they have hitherto 
been almost nniversally mistaken. Pyenidea resemble the 
fructifications of fungi, called by the older mycologists, 
mplodia, Phojna, Septoria, Cytiipora, Scterotium, Meted- 
mia, Phyiloiticta, and Foly$tigma. 
IQ. A few lichens, — especially cruBtaceous ones, — possess several 
forms of spermogoneB, or of pycnides, or of both, — though such a 
phenomenon is comparatively rare. This is just what occurs in such 
fungi as Erydphe, which has five several forms of reproductive 
organs. The simultaneous occurrence of spermogones and pycnides 
also characterises certain fungi, e.g., Sphteria epicyrnatia, Waltr. 
Indeed, the presence of multiform reproductive organs in lichens, 
renders more indefinite and unsatisfactory the line of definition be- 
tween them and the fungi ; or in other words, renders more clear and 
intimate the alliance between these two great cryptogamic families. 
16. By the discovery in Germany m 1850, and the subsequent 
description by various French and German authors, of the spermo- 
gones and pycnides of lichens, this family of plants has been placed 
on, at least, as good a footing, in respect of their anatomy and phy- 
siology, as other cryptogamic families, which have hitherto been more 
carefully and successfully studied. 



D,q,i,.cd by Google 



Royal Sociefy of Edinburgh. 



Monday, 2Ut March 1859.— Professor KELLAND, V.P., 
in the Chair, 

The following Communicationg were read ; — 

1. On some First Principles of a Mental Science, deduced 

from Correlations of the Primary Laws of Matter and 
Mind. By Br Laycock. 

2. Verbal Notice respecting the Remains of a Seal found at 

Portobello. By Dr Allman. 
FrofeGsor Allman called attention to some bones discovered by 
Dr Andrew Balfour in a day field near Portobello, and forwarded 
by him for presentation to the Museum of Jifatural History, They 
prove to be bones of a seal, and consist of some Tortebrte, a portion 
of a scapula, a radius, a femur, and a fibula. They thus afford an 
additional instance to the few alreadj reaorded, of the occurrence of 
phocine remains in the Sritish Islands. The deposit in which they 
occurred appears to belong to the period of the boulder clay. They 
were found about 20 feet above the present level of highwater, and 
about 16 feet, below the surface of the aoiJ. 

3. On the Composition of Old Scotch Glass. By Mr Thomas 
Bloxam, Assistant Chemist to the Industrial Museum. 
Communicated, with a Preliminary Note, by Professor 
George Wilson. 

We have recently been engaged in the laboratorj of the Indus-^ 
trial Museum in executing some analyses of glass, which, as of gene- 
ral interest, I lay before the Societ;. The analyses in question have 
been made by Mr Bloxam, the official laboratory -assistant, and it 
is desirable first to mention with what object they were undertaken. 
1 have limited the investigation in the first place to common bottle 
glass and window glass in use in Scotland, and so far as could be 
ascertained, also manufactured in Scotland. As yet we have only 
overtaken six varieties, and the full import of their analyses wilt 
not appear till additional examples have been examined. The fol- 
lowing statement aims at nothing more than the establishment of 
-^rtain data in the glass-manufacture : — > 

In the case of window-glass, I was anxious to obtain a specimen 
manufaotured before the introduction of the process now so largely 
followed for the conversion of common salt into soda-ash, the form 
of alkali now used by the maker of window-glass. Through the 
asBiKtance of my friend, Mr James Young, I obtained such a spe- 
cimen. It constituted part of a window-pane, known to have been 
procured from the Dumbartonshire Glass- Works, and originally em- 
ployed in glazing a house in BuEsell Street, Glasgow, built some 
forty years ago. 
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VLt John Young, who died last December, aged eightjr-five, re- 
membered the building of the house, and knew the source of the 
glkSB. He super intended the cutting out of the gIsEs, which was 
taken from an upper pane, as less hkely than a lower one to have 
been introduced to replace a broken sheet of earlier date. He couh) 
also testify that the putty was that originally employed in Gzing the 

From the analysis it will be seen, that unlike our later window- 
glass, it contains potash as well as soda. In all probability the 
alkali used in its manufacture was kelp, which contains both alka- 
lies, and was the chief source of soda to the Scotch glaes-makoF and 
soap-maker, till the salt process was established. The glass is in- 
ferior in the important quality of colourlessness to the window-glass 
DOW manufactured, a defect not explicable by a reference to the 
presence of potash, which has a less colouring influence on glass than 
soda. The green tint ao manifest is sufBciently explained, however 
by the large amount of oxide of iron discorered on analysis. Of 
dark bottle-glass, specimens abundantly authentic were obtained 
from the relios of Br Joseph Black's apparatus. Tbey were pro- 
bably made at Leith, where ordinary bottles hare been manufac- 
tured for a long period from clay, sand, salt, and other cheap ma- 
terials of the neighbourhood. Kewcastie, however, has long di- 
rected niueh of the bottle- making to herself, and still more recently 
Belgium is injuring the trade at Kewcastle. In contrast with this 
I have obtained examples of Chance's glass, made by simply melting 
ragstone or basalt, the revival of an old French mode of glass-mak- 
ing, extended by the English manufacturer to the production of 
glass tiles, vases, and large slabs. Could our native trap-rocks be 
at once melted into available glass, it would be an important addi- 
tion to the industrial manufactures of the country ; but the relin- 
quishment at Birniinghani of the basalt process, as unremunerative 
and impracticable, is not encouraging. 

The window-glass from Dunfermline Abbey was given bj Dr John 
A. Smith, a zealous member of the Society of Antiquaries. Dr 
Smith writes in reference to it — " It was picked up by Bailie Mit- 
chell of Dunfermline, in November 1818, when various diggings 
were made above the ruins of the old Abbey, preparatory to the re- 
building of the'-cburch, and it was said to have been found closely 
adjoining the site of the great east window of the Abbey. 

" Bailie Mitchell gave it to an antiquarian acquaintance of mine, 
from whom I received it." 

The exact age of the glass is thus unknown, and the place of its 
manufacture quite uncertain. It is, however, certainly old and his- 
torically interesting. 

Regarding the Abbey, Mr John Stuart, Secretary of the Society 
of Antiquaries, furnishes the following information ; — 

" Queen Margaret founded a church at Dunfermline immediately 
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afW her marriage in 1070. It was probably of temporary de- 
«n-iption ; and a church completed b; David I. was dedicated In 
1150." 

At the tratiBlatioD of Queen Margaret's relics in 1260, a new 
church is spoken of, which seems to hare consisted in an enlarge- 
ment of the choir of the prerious church, so that the date of foun- 
dation and addition would be 1150 and 1250." 

The glass from Dunfermline Cathedral van given me by the sex- 
ton, as having fallen from the windows, and had been long in his 
possession — G. W. 

The specimens of glass submitted to investigation were six in 
number, namely, four window-glasses, one bottle-glass, and one 
basalt-glass. 

1. Window-glass from Dumbartonshire, 

2. Fragments from a window in Dunfermline Abbey. 

3 and 4. Frt^ments of window-glass from Dunblane Cathedral. 
6. A bottle from the laboratory of Dr Joseph Black. 
6. Basalt-glas^ manufactured by the Messrs Chance and Co. 
Where the quantity of material was sufGcient, the following points 
were determined with each specimen. 

1° Specific gravity. 
2° Solubility in water. 
3° Solubility in alkalies. 
4° Solubility in acids. 
&" Quantitative composition. 

The method of examination was that employed by most chemists 
for the analysis of silicates, namely, fusing the substance with car- 
bonate of potash and soda, dissolving the fused mass In acid, and 
estimating the substances in solution. The solvent action of water, 
acids, and alkalies was ascertained by subjecting the specimen, in 
fine powder, to each of these menstrua, for some days, and in most 
cases analysing the liquid containing the soluble part of the glass. 
The spocihc gravity was determined in the usual manner practised 
in the laboratory, a mean number being deduced from the results of _ 
three experiments. 

Dumbartonshire window glass had a specific gravity of 2-55. 

Water dissolved substances fi'om it to the amount of *14 of a 
grain per cent., consisting mainly of silica, leather with lime, iron, 
alumina, magnesia, and soda in smaller quantities. 

Potash dissolved the glass to the extent of -76 of a grain per cent. 

The quantitative composition of Dumbartonshire glass is the fol- 
lowing : — 
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Sili«, . . 


66-61 




Protoxide of IrOD, 


3-68 


Ratio of oxygen in 


Alumina, 


3-67 


ttio bases to that 


Sod^ , 


10-76 


in the silica as 


P0I..I1, 


5-66 


3 to 11. 


Lim., 


10-42 





Tbe specimen of Dumfermline Abbej gl>B9 wfts too emM to alto* 
of anj characters bejocd tbe apeciGc gravity and chemical eoroposi- 
tion being aacertaioed. The specific gravity was found to be 2'63; 
chemical oomposition to be,— 

Silica, . 44-47 \ 

Protoxide of Iron, . 4-98 

Alumina, . 12-21 

Lime, . . 17-23 

Magnesia, 3'81 

Soda, . 13-90 

Potash, 3-20 



Ratio of the oxygen 
in the bases to 
that of the silicic 
acid as 3 to 4. 



Tbe third and fourth specimens examined i*ere from Dunblane 
Cathedral windows. 

They were of a blue colour, the first being the darker in tint, and 
were too small to admit of complete examination. 

The first sample had a specific gravity of 2-63, and consisted of. 



Silica, . 


62-70 \ 




Protoxide of Iron, 


1-26 


Ratio of oxygen in 


Alumina, 


2-60 


Lime, .^,..-,;, 
Oxide Soffsi, 
Potash, 


6-26 
4-98 
-80 


bases to that of 
the silicic acid as 
3 to 10. 


Soda, . 


21-40 





100-00 
The second specimen bad a specific gravity of 2-47, and chemical 
composition as follows : — 

Silica, . . . 4966 ' 

Protoxide Iron, . 660 

Alumina, . . 11-52 

Lime, ..,•,'-.'. ', . 19-25 
Oxide of '«epp«-, . 132 

Potash, . . 1-63 

Soda, . . 10-09 



Ratio of oxygen in 
bases to that of 
silicic acid as 3 
to 6. 



99-97 
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The next specimeas submitted to inveatigation, was a bottle used 
by Professor Black for chemical purposes. 

The specific gra»lty was 2-76. 

Water was found to disBolve from it '22 of a, grain per cent., cod- 
eisting of lime, oxide of iron, silica, and magnesia. 

Hydrochloric acid dissolved substances to the amount 2'82 per 
cent,, and potash, '56 of a grain per cent- 

Tbe glass had the following composition :^ 



Sili™, . . . 


66-90 




Protoxide of Iron, . 


361 


BAtio of oxygon in 


Alumina, 


10-22 


bases to that of 


Lime, . 


26-80 


BUioio acid as 1 


PotoBh, 


1-90 


to 2. 


SoJ«, . 


1-55 ) 





The last sample made the subject of analysis was the flo called 
basalt glass of Messrs Chance and Go. 

It is produced by the mere fusion of basalt, is very hard, and of a 
. black colour. 

The specific gravity was ascertained to be 2'709. 
' Water dissolved 34 of a grain per cent., coDsisting of silica, pro- 
toxide iron, lime, and m^nesia. 

Hydrochloric acid dissolved 3'4 per cent., and potash 1'44 per 
cent. 

The composition of the basalt glass may be thus represented : — 



Silica, . 


54-88 , 




Protoxide Iron, 


17-83 


Ratio of oxygen in 


Alumina, 


11-64 


bases to that of 


Lime, . 


9-26 


silicic acid as 1 


Potash, - 


1-05 


to 2. 


Soda, . ■ . 


6-34 / 
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Monday, ith A^l 1859 —Professor CHRISTISON, 

V.P., in the Chair. 
The following Communications were reEul : — 
1. On the Gradual production of Luminous Impresaione on 
the Eye. Part II. By Professor Swan. 

The author, in a paper communicated to the Ro^al Society of 
Edinburgh in 1849,* described a method of observation by which he 
had succeeded in measuring the brightness of visual impressions of 
short duration. This consisted in causing a disc, with a sector of 
a known angle cut in it, to resolve with a known uniform velocity 
between the eye and a luminous object. At each reyolution of the 
disc a flash is seen. The time during which the light has acted on 
the eje is easily computed from the angle of the sector and velocity 
of the disc ; and the brightness of the flash is ascertained by photo- 
metric arrangements. By this method the brightness of impres- 
sions formed on the eye by light acting for short intervals of time 
varying from '1 to '001 of a second was ascertained with results 
which have been described in the paper already referred to. 

It seemed desirable to extend the observations to impressions 
formed on the eye in intervals of time still shorter than '001 of a 
second ; and it may seem that this could be accomplished, either by 
diminisbing the angle of the sector, or by increasing the diameter 
or velocity of rotation of the disc. There are obviously, however, 
limits to the narrowness of the sector, and to the diameter of such 
discs as can be used conveniently ; and the velocity with which the 
disc may be driven is also limited, for when the number of revolu- 
tions exceeds about ten in a second, the successive impressions, which 
it is proposed to observe separately, become blended into a single 
nearly uniform impression, owing to their persistence on the retina. 
The instrument now described to the Society is devised for the pur- 
pose of separating a single impression out of the multitude of im- 
pressions made by a rapidly revolving disc, so as to render it pos- 
sible to observe the brightness of isolated visual impressions formed 
by light acting on the eye for extremely short intervals of time. 

The iDstrument consists of a train of wheels and pinions by which 
a disc having a sector cat in it is driven with great velocity. 
The numbers of teeth in the wheels and pinions are so arranged 
that each wheel, as well as the disc, makes ten revolutions for one 
revolution of the wheel by which it is driven. Each of the two last 
wheels of the train, which are of solid metal, has a hole pierced in it, 
through which .light transmitted by the sector can pass to the eye ; 
and the wheels are so placed that at each hundredth revolution of the 

* Edinburgh Transactiona, vol. ivi., p. GSl. 
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sector, and only then, the sector in the disc and the holes in the 
wheels come into the eame straight line, ao that the eye of the ob- 
server receires a single flash transmitted through the holes in the 
wheels. The result of this arrangement is, that although the disc be 
driven at the rate of a hundred revolutions per second, so that the 
impressions produced by the successive flashes transmitted by it 
when seen by the unassisted eye would be blended into an uniform 
impression, yet the observer, looking through the holes in the wheels, 
receives only a single flash of light once a second. The brightness 
of the observed isolated flashes may be ascertained bf photometrjcal 
means, similar to those employed by the author for Uie same pur- 
pose in 1849, and which he has fully described. 

An Instrument for producing Isolated Luminoos Impressions of 
extremely short duration, varying from one-tenth to one millionth of 
a second, was shown. 

2. On the Destrnctire Effects of the Waves of the Sea od 
the North-East Shores of Shetland. B; Thomas Sterea- 
son, C.E., F.It.8.E. 

Tbe author stated, that the present communication might be re- 
garded as supplementary to the one describing the results of his 
marine dynamometer, which would be found in the 14th volume of 
the "Transactions." On the Bound Skerry of Whalsey, which is 
only exposed to the waves of the North Sea or German Ocean, he 
had found, on first landing in 1852, masses of rock, weighing 9^ 
tons and under, heaped together by the action of the waves at the 
level of no less than 62 feet above the sea ; and others, rangln); 
from 6 to 1 3^ tons, were found to have been quarried out of their po- 
sitions in eitu, at levels of from 70 to 74 feet above the sea. Another 
block of 7i'i]*'^ ^"''^^t ^^ ^^^ ^^^^' °^ ^'^ ^^^^ above the sea, had been 
quarried out and transported to a distance of 73 feet from S.S.E. to 
N.K.W. o*er opposing abrupt faces as much as 7 feet in height. 
Somewhat similar evidences of the force of tbe sea were observed on 
the neighbouring islands, and more recently by Mr David Steven- 
sou at Balta and Lambaness (in the most northern of the Shet- 
land Islands), who, in a report made at the time, attributed the 
great force of the waves in ibe northern r^tons of the Oerman 
Ocean to their exposure and the proximity of deep water to the land. 
In addition to these causes, the author referred to the strangth of 
the tides, the conGguration of the German Ocean, and to the great 
general depth of the water, as the probable causes why heavier 
waves are produced in the latitude of Shetland than are found, for ex- 
ample, on the coasts of England or Holland. The author, after al- 
luding to the writings of Mr Airy and Mr Webster, referred, in par- 
tionlar, to this gradually decreasing general depth in passing from 
Shetland to Holland, as a main cause of the diminished magnitude 
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of the undulations. That the waTea are materially Euialler in the 
southern than in the northern latitudes, may be inferred from the 
low, yet safe, level at which many of our southem sea-port towns 
have been built in reference to that of high water. The author 
considered that another proof that tbia reduction of the waves do* 
pended on the reduction in the depth of water, (night be deduced from 
the structure of the bottom. He considered that the presence of 
mud at any depth might be taken as a certain proof that the agita- 
tion, originating at the surface, had ceased to bo appreciable. If 
the geological formation did not produce a clayey deposit, or if strong 
submarine currents existed, the abietteeot mud might afford no proof 
of the magnitude of the waves ; but its presence in shoal water may 
be rehed on as indicating with certainty that in whatever locality it 
is found there must be small disturbance at the surface, or, in other 
words, that there cannot be a heavy sea. Applying such a test 
to the present case — muddy deposits are found in from 80 to 90 
fathoms off Whalsey, from which point southwards they are found 
in gradually lessening depths, till they rise to within 8 fathoms of 
the surface at the mouth of the Elbe. Similarly, at the Firth of 
Fortli, the mud rises on the north side from 18 fathoms off Elie 
Ness to 7 at Burntisland; and on the south side, from 17 fathoms, 
near North Berwick, to 2 fathoms off Leith ; while above Queens- 
ferry, even although the current is stronger in the higher portions 
of the estuary, the mud, owing to the comparative absence of waves, 
actually emerges above low water. It is well known, that on the 
banks of Newfoundiand, and all round the British islands, where the 
bottom suddenly rises near the 100 fathoms line, the waves actually 
break. It seems reasonable, therefore, to infer, that the gradually 
decreasing depth of the German Ocean must as effectually, though 
not so suddenly, diminiiih the size of the undulations. 

3. Notice of an Unusual Fall of Bain in the Lake District, 

in January 1859. By John Davy, M.D., F.R.SS. Lond. and 

Edia. 

Whilst the average fall of rain during the preceding six years in 
January has been at Ambleside 422 inches; in this month, in the 
current year, the rain measured has amounted to 14'82 inches. 

The quantity of rain that has fallen In other localities of the district 
during the same month is stated in a table, in which also is included 
the rain-fall in some other parts of the United Kingdom. In the 
former, it has ranged from 14'37& to 6*614 inches, diminishing 
with distance from the central mountains; in the latter, the range 
has been from 6'48 inches to 0'36 inch, diminishing, it would seem, 
with distance from the western coasts. 

In another table some other instances of extraordinary rain-falls 
are given which occurred in the Lake District at Cenbton and 
Ambl^ide, varying from 12 to 24*39 inches in a month. 
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A third t&ble b appended, showing the quantitj of rain moatlilj 
tliat has fallen at Seathwaite in Borrowdale during fourteen years ; 
from which it appears that the maximum fall monthly has been 
32'83 inches, and yearly 160'56 inchea. 

In connection with the rain-fall, other meteorological obserradonB 
are offered, illustrative of the peculiarities of the last year and of 
the present season ; of which, as regards the last, the most remark- 
able are, a preralency of westerly winds, exceeding mildness, and a 
precocious sprmg; vegetation in the first week in March being at 
least a mouth in advance. 



Royal Physical Society- 



The following Commnnioatiuns were read : — 

I. Dtteription of tome Fouil Bovine Remaint found in Ritain. 

By Wk. Tubreb, Esq., M.B. Published in this Number of Jom^ 
nal, p. 31. 

II. On Ooodeirea mirabilia, an Tindeteribed Gymnothalmatout Medhua. 

By T. Strethilii Wbiobt, M.D,, Sec. This Commiuiicatioii will 
appear in a future Number of tbe Journal. 

III. Notice of tome Birds obterved in the Itland of Heligoland, in a 
Letter from W, H. Oatke, Esq. Communicated b; Professor Bal- 
FocE. (Specimens were exhibited.) We give tiie following ex- 
tract ft«m this communication : — 

" I bave ventured upon sending a few birds obtained on this isUnd 
(Heligoland), which probably may prove acceptable to your College Ma- 
seutu. They are a female of a species labelled in the College Uuseum, 
if I recollect right; Sylvia Tytleri, obtained somewhere in India ; it is 
the Miiteicapa parva of continental ornithologists, a bird vidting this 
island almost every autumn, and very early in spring. The specimen 
in the College Museum is an old msle bird, — the one I send an old female. 
To my great regret, I have not been able to obtain a more perfect 
sample of this pretty little flycatcher. " [Tbe specific term of Riibeeola 
Tytleri was given to the bird referred to above bj the late Professor 
Jameeon, when he exhibited it at a meeting of the Wemerian Natural 
History Society in April 1835. He coneidered that in the ftrm of tbe 
bill it presented as it were a link between the genera Rvbecota and 
Phmniewra. The bird was sent to the University Museum by Lieuten- 
ant Tytler from the Himalayan Mountains. It is also a bird of eastern 
Europe ; and is very rarely seen in coUections. The sexes are described 
by Gould in bis " Birds of Europe" as being similar in colour. This 
specimen resembles that figured by Oonld as a young male.] " The rest 
of the birds contained in the box belong te Sylvia ccentlitula of Pallai 
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(I. p. 480). I have fumiibed a snfllcieDtiiniiiber to ezempUfjkll changes 
of plumage occasioned bj age, season, and sex. Thitform of the blue- 
throated warbler frequents Heligoland ratber abnadantl; everj" autumn ; 
in spring its vlsita depend much on the weather ; a warm and wet May 
brings great numben of the finest adult birds, whereas with drj cold 
weather only some solitary individuals make their appearance,— unfor- 
tunately the month of May is geneiallj cold and dry in this island. 
The common blue-tbroated warbler, with the mhite spot in the bine (Yar- 
rell, I. p. 25i), is here a very rare bird, scarcely one specimen, taming up 
in every five years, in spite of its being quite a common species on the 
adjacent coast of North Oermany." [With the white spot it is the Phas- 
nienra waeeiea. of British naturalists, which is believed to become red 
with age, as in some of the specimens exhibited ; and is a rare bird in 
England, only a very few instance of its occurrence being on record.] 
"I have added these few obserTations, as they perhaps may interest your 
ornithological friends ; for the same purpose I have inclosed a catalogue 
of the birds that hare, according to my observations, vieitod thia island 
during the last fifteen years." [This list was published in the last Nnm- 
. ber of this Journal, p. 334.] " If the small area of this place (scarcely 
half a square mile English) is borne in mind, the number of its feathered 
visiters will be admitted to be wonderfHil. As this catalogue (including 
some 320 species) contains the names of several specimens kith^to not 
known 04 European, it will, I trust, prove welcome to all who take an 
interest in the ornithology of our part of the globe." 

rV'. On the Danger of Haetg Generalization in Geology. By Albx- 
ANDEB Bar SON, Esq. 

V, KoU» on tome pointi in the Salural Htttory of the Wat Coatt of 
RoM-diire, By Jobh Alex. Stewart, Esq., Lochcarron. 



The following Communications were read : — 
I. Extract of Letter from the Rev. Hugh Ooldie, Old Calabar, to Dr 
GreeiUe, rejecting eome tingular silk " Bags" formed hy Inaectt 
in Africa. Communicated by W, H. Lowe, M.D. 
II. On goir.e recently-discovered Eyelen Beetles from the Oaves of Car' 
niola and Hungup. By Akdkew MoBuiY, Esq. 
Mr Murray exhibited a fine series of eyeless beetles from the various 
caverns, &c., where these curious and rare animals have been found. 
There were twenty-six different species shown, of which there were a 
number which had been only discovered and descril)ed within the last 
two years, the poaacssion of which he owed to his friend Herr Dohm of 
Stettin. He pointed to the two new genera— Pholeuon and DrimeotuE— 
as being of apecial interest, as filling up a blank between the genera 
Lcptoderus and Adelops, and proving that the former of these genera 
truly belonged to the family of the Cholevidte, instead of being allied to 
the genus Mastlgns, as was snpposed by Lacordaira and other authors. 
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III. JTotiee of the Tmutai'y of Life in BnocinuTn eoronatuiL Bj Albx- 

ANDBR BbTSOH, Esq. 

IV. Obitniattong on Britiih Zoophytet. By T. Steethill Whioht, 
M.D. This Cominiuiication will appear in a future Nomber of 
Journal. 

V. (1.) On the Vomer in Man and t'le Mammalia, and on the Sphenoi- 

dal SpoTiffg Bones. (2.) On the Vert^al Oolvmn* of two D«- 
formed Codlings, By John Cleland, M.D. 

VI. On the Ditcovtjy of NuUiporei {Oaleartoui plants) and Bpongetin 
th« Boulder Clay of CaithneBi. By Chablm W. Fbach, Esq., 
Wick, (Specioiens were exhibited.) 

Wednetday, 27th April 1859.— T. Strgthill Wbiqht, M.D., 
PrcBident, in the Chair. 

I. Report on ih; Pear' Banhi ofAii/po, Ceylon, forSeouon 18fl8. By 
E. F. Kelaabt, M.D. Counnunicated by Dr R. K. Gebvillb. 
In this paper, the anlhor states that he found in moat of the pesrl- 
bearing ihells a worm (a epecies of Filtiria), which be considered had 
maoh to do with the formation of pearU. This worm be found in large 
Dnmben in the liver, ovary, mantle, and other parts of the oyster. Ha 
alio' considered, from his researches into tlie snhject, that the ova of the 
oysters and the ova of warms form the nuclei of many pearls fbtmd in 
the soft parts of the animal, according to the doctrine of Sir Everard 

U. Kote on tJie Lantern Fly of Hondwrat. By Mr Jaubs Banks. 
Communicat«d by Dr J. A. Smith. 
At a previous meeting, Mr Banks exhibited a specimen of the lantern 
fly (Falgora latemaria) of Honduras, and doubts having been cast un 
Madame Merias's statenienls as to its being really Ituninous at times or 
not, Mr Banks was requested to get farther information if possible on 
the subject. He had received letters from correspondents iit Belize, and 
they bore testimony to the truth of the statement that this fly really 
emits a light. Mr Alexander Henderson, Belize, says : — " The fly cer- 
tainly possesses light, and therefore emits it. The light is evidently 
onder its control, for it increases and diminishes it at pleasure. When 
the wings are closed, there are three luminous spots, one on each side of 
the head part, giving out a beautiful sulphur- coloured light, in rays that 
spread over the ruom. The third luminous spot is seen when the fly ia 
on its back, half way down the abdominal part of the insect. When 
quiescent, the lumination is least ; in daylight the upper spots are nearly 
white, emitting no light whatever (its lively time ia at twOight). Im- 
mediately on being agitated, or moving about, the spots become sulphur- 
colciured, and radiate forth streams of light, clearly seen although the son 
be shining into the room, as it now does at the moment I write, with the 
n the glass tumbler before me." 



Dr M'Bain Hud, that the specimen of a fossil naatiliu, nhioh he ex* 
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hihited to the Societj, was obtained from tbe lale of Shcrppj, along with 
othar fosail remains, and pre«ented to him by his friend Dr EwtoB irf 
H.M.S. Fembruke. Before placing the specimen in the public aiiiaeom 
of Edinburgh, which, under the present enei^elie mont^ement, wu 
rapidlj assuming a highly eaientific character, he considered it advisable 
to give a short description of tbe state of preserTation of the shell, and 
the locality whence it was derived. The species agreed with the descrip- 
tion of the Nautihie Sowerbyi, given in a. monograph of tbe Eocene Mol- 
luBCSi, hy F. E. Edtrarda, and pablished by the Palmontographical So- 
ciety. The specimen he exhibited was seven inches in diameter by four 
inches across, measured from one umbilical space to the other. It had 
lost the whole of the outer or inhabited chamber, but the triangular 
shape of the aperture was distinctly shown by the compressed ventral 
maTgia of the remaining part of the shell. The position of the siphuncle 
— said to be close to the dorsal margin — seemed to be indicated by a small 
deposit of iron pyrites, probably caused by the organic matter having been 
longer retained in that canal. The interior of the shell was filled with 
a ferruginous clay, containing a large proportion of carbonate of lime, a 
atalagmitic layer of which was seen encrusting a portion of the masB. 
Defoliation of the outer porcellaoous coat of the shell had taken plaoe, 
bnt what remained of the inner nacreous layer showed the striie of growth, 
bending sharply backwards in well-marked undulations. If the propor- 
tions of the fossil specimen were similar to those of the recent Ifautilwt 
pom}.iUu», the shell, when entire, would have measured about fifteen 
inches in diameter. 

(2.) JTofiea 0/ (Ae NncuUdacusaata./oitwi in the en- called RaitrA Sea- 
beach Bed at Leith. By Jaues M'Bain, M.D., R.N. 

IV. Oontr^rvition to a Monograph of Iceland Spar. By Alexandeb 
Beyson^ Esq. 

v. Ott'a Method of Oonttrticling Siiigly refracting Polarising Pritmt 
of Nitrate of Pota»h. By T. Strethill Wrioht, M.D. 

VI. Notes on the Geology of Swellendam, South Africa. By Wiluak 
CABROTHEBa, Esq. (Speclmons of the rocks and fossils were ex- 
hibited.} 
Tbe specimens which formed the subject of this notice were gathered 
and tent to this country by Mr Robert Douglas, a self-educated and 
enthusiastic geologist. The collection consists of nearly 1000 different 
specimens, with accompanying manuscripts, drawings, and sections, most 
elaborately executed. Valuable memoirs had been published hy Mr 
Bain on the geok^ of South Africa, but he did not seem to hare visited 
Du Toit, the locality where the present fossils had been gathered. Da 
Toit is about thirty-five miles north-west from Swellendam. It is 
situated on the further side of the Lange Bergen Mountains, on the 
oldest beds of what, from palaontographical evidence, seems to be the 
Old Red Sandstone. The fossiliferous beds are composed of coarse sand- 
stones and shales. The foasile are chiefly brachiopod MoUusca, and in- 
chide Spirifer antarcticits, and Orbignii, Terebratula Bainti, Orbtcula 
Bainii, ftc, Solinella antiqua, and other bivalves. Besides these. 
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there were onlj Mine Encrinite stems, and tbo oaat of a Trilobite, 
neither of wbich eoold be more Bpecificaill}r deseribed, owing to their bad 
pTcaervation. 

VII. Ornithological Note*. (Specimens were exhibited.) (1.) On the 
Oadinell, Anas strepera. Lion. B^ P. A. DissAnriiiLE, Esq. 

Specimens of this bird were shown, whicli had been shot on the Tay, 

near Newhoigh, in the beginning of April, 

(2.) On the BhovdUr, Anas cljpesta, Linn. ; the Great Oret/ Shnbe, 
Laniiu excubitor, Linn, ; and the Shtire Lark, Alauda alpestria, 
Linn., shot at Tjnefieldj neat Bunbar. Bj John Alsxakdsr 
Smith, M.D. 

VIII. Notet on the Crania of Bob primigenina in th« Mtiteufa of the 
Society of Antiquariet of Scotland. Bj John Alexakdbk Smith, 
M.D. 

The crania of the Bog primtgemiig, in the Miueam of the Society of 
Antiquaries, were, Dr Smith believed, perhaps the earliest specimens re- 
corded as foond in this coontij. The first was sent hy the Rev. Thamaa 
Robertson, minister of Sell^irlc, as far back as 17S1. In a letter sent 
with the elcull, he states that he saw £ve of the same kind in a marl moss 
at Wbitemuirhall, Selkirkshire (where this specimen was obtained), and 
along with them were several small axes, resembling those osed by copper- 
staithB, 



The Botanical Somety, 



Professor Balfour stated that he had received from Dr Lindle; speci- 
mens of the seeds of a hybrid hetween the Pea and Lentil. This 
hybrid has been produced by Dr Ranch of Bamberry. It bears long 
pods, and is very productire. The taste of its seeds is very agreeable. 
The colour of the seedi is like that of the best ripened early frame pea, 
a little heightened so as to verge upon apricot. In form the seeds are 
compressed like a lentil, not spherical like a pea. In size they are 
generally about twice as large as that of a fine lentil, or even somewhat 
bigger, but they are by no means alike in magnitude. (Specimens of 
the seeds were exhibited.) 

The following communications were read : — 
1, On Approximate Meaturetnentg of the Axial Appendageg of Plante. 
By WiLUiM Mitchell, 

Any one who takes an interest in botanical studies, if at the same time 
of a mathematical torn, can scarcely fail to wish for some method, the 
application of which would give analytical eipreesions for those laws 
which determine the symmetric forms, the graceful curves, and varied 
eontonr of leaf and flower and fruit, so coDspiciiously displayed throogh- 
ont the wide range of the vegetable kingdom. Unhappily, however, the 
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more doMlf the subject is eoiuidered, the more hopele«s doet the mtliia- 
tion of thia wuh appear; for BmidBt curves of double curratnre, often 
altering their flexure under arer; ohanee of temperature, or bending be- 
naatb the alighteat toucb, amidst curriniieal angles and doabtfullj defined 
points, OUT nicoet mensuration seems utterlj at fault. 

Yet plants mnet bavo a geometrj, though we should never be able to 
reach its transcendental heights nor expound its intricate formulas. But 
though foiled for the present in this direction, might not something be 
attempted to obtain derivative- laws, so as to exhibit the relations of ap- 
proximate Talnes I The importance of mean results in meteorology, as- 
tronomj, statistica, and otberdepartmentgof science, is well known; and 
could we.intraduce Qiem into botany with equal advantage, a desirable 
end might be gained. 

The idea has oiteu presented itself to mj mind while rambling among 
the blooming beauties of the vegetable world, during intervals of leisure ; 
bnt after various expedients with Bnbseqoeut triab and failures, I have 
got no farther than a rough method of measurement of the uxiol append- 
ages of plants, which this paper is intended to explain, merelj as a ten- 
tative process which may to a limited extent be ultimately found usefuL 

There are many leaves, sepals, and petals of plants, which may be 
gently pressed on a plane surface, without very greatly disturbing the 
natural form, and an aocurate outline traced. Having obtiuned an out- 
line by this, or any other way, I next choose a convenient point within 
it, and after certain measurements about to be described, find an equa- 
tion of the foriii, — 

R=:A-t-B ain( ^-|-C) 
+ B: im{20 + C) 

+ B'Bm{3$ + C') &c.; (1.) 

which is an adaptation to our present purpose of a formula often em- 
ployed by meteorologists, and which will be found well explained in the 
article Meteorology in the 8th edition of the " Eacyclopndia Britannica." 
From the point selected as the origin of measnrement I draw radii veo- 
tores to the outline, corresponding to equal arcs, into which a circle de- 
scribed round the pole or point in question is divided. On each side of 
each of these primary radii, other radii are drawn in the same way, and 
at equal distances, and each measured by a scale of equal parts. Then 
the lengths ofeaoh principal radios, added to that of each of the secondary 
drawn on each side of it, and the sum divided by the number of the 
whole, gives a mean radius corresponding to each primary division of 
the circle. Let the total number of mean radii be cidled N, and each in 
BUGoeision denoted r^, r.^, r^, . . . r., the corresponding ares may be re- 
presented by $,29,3$ . . . n6, and their cosines and sines by c,, c^, e, 
. . . C ; «„ Sj, »a . . . »., then by the method of least squairf we can 
easily find the values of the quantities A, B, C, B', 0, &,c., in equation 
(1.), thus :— 

A = N(r, + rj-l-r, . . . r.), 

'and by taking 
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a 

a,= !b(c^i + «,••, + V, . . . «j,r.), *o, 

6.=J(«.n+«/,+»A- •-*.'■.). 

*t"l((Vi + *»'■»+•'''• • • • •j^-)'*"- 
we Und 

If the origin of meMurement be taken on any part of the axis, ezoept 
tho eentce of the leaf, aepal, or petal, we shall hare aimplj, when the for- 
mnU u reduoed, — 

6B = ^/3(r,-rJ + (r,-0-r. + r. 

6B' = r,-r,-r. + r,. (2.) 

for 13 diTiiions of the eiivle, or 0=30°, and C, C = 90° or 270°, ae- 
eording aa B, B, oomo ontpositiTO or negatire ; A wiU be foosd as be- 
fore, namely, A = r7; (ri+rj+r, ... r^) in this case. 

In this waj I have roughly measured a nnmber of leaves, placing the 
pole in the axis, at ^th the length of the midrib from the base, and 
nsing a scale of -j^th of an inch ; bat as each radios was taken onlj as 
the mean of thTee, and the meaanrement made merely to Hatisfy myself 
as to the practicability of the method, a few of the resaltg need only be 
giren heie by way of Ulititration. 

Lanrel. R=34-6 + 18 sin (3+90') 

Hollyhock, R= 384 + 21 sin 10 + 90) 

Strawberry, B.=15 +10 sin (0+90) 

Beech, R=2» +15 sin (3+90 ) 

Ivy, E=40 +16sin(0+9O) 

Common Dock, R=24 + 8 sin (0+90) 

Common Sorrel, B=21 + 6Bi9(d+90) 

These polar eqoationa are not carried further than the first Tuiable 

term, bnt as the series is veiy couTergont, one or two Tariable term 

might be a soffloient approximation in the case of most plants capable 

of being so meaanred. The formula nill apply to any outline of any 

part of a plant presenting a closed cnrve, and inTolves onlya Teiy umple 

numerical operation. 

It might be applied also to such unfavourable oases aa those of tb« 
leaves of Flamago lanceolata, Leontodon Taraxacum, and the itill 
more elongated leaves of grassea, &o. ; bot then the point at the base i« 
too obicnre for giving the measure of a proportions! part of the axis, in 
order to compare tba resnlting formulas with those of other leaves, so 
readily as in the former cases. 

In conclusion, permit me to remark that, if we had an eitensive series 
of accurate measmements, in the way thus indicated, we would be able to 
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'COmpBN both the average variation in form of the axial appendagea of 
Kay plant, and also that of different plants, bj which we might meet with 
numerical relationr, tending to throw light on vegetable morphology, and 
otherwise advance the interests of the attractive science of botanj, 

2, Botanical Notta of a Vidt to Camne* (dep. Var.), Fra/nee, t» th* 

Spring 0/I808. Bj Mr R. M. Staik. 

3. Rtport on the Oonservation of Forests in India. By Dr Cleobosn. 

Commonicated bj Professor Balfocb. 

Dr Cleghom sajB : — " During the past year I proceeded oa my first 
tour of inspection, traversed Mysore, and visited the depdts at the mouths 
of nearly all the rivers on the Malabar coast, examining the greater 
part of the western Qhauts with, a view to ascertain the exact state of 
the Government forests, their extent and capabilities. I travelled 
through the moat wooded portions, along the chain of Ghauts, ascending 
and descending by the mountain passes, from the Bombay frontier down 
to Ponany. I a^etwards went across the Anamallay Hills, and ronnd 
the slopes of the Neilgherry|HiIIs ; I also made a circuit of the Wynaad, 
and twice visited the Conolly plantations at Nellumboor, being altogethi 
eight months absent from the Presidency. In the beginning of the cei 
turj an immense almost unbroken forest covered the western Ghauts, 
from near the water's edge to the most elevated ridges, left to nature 
thinly peopled, abounding in wild animals, and all the higher portiont 
without exception, covered with timber ; and now the passing travellei 
looting down from the higher peaks of Coorg or Malabar, conceives that 
an inexhaustible forest lies below him; but as he descends the Ohants, 
he finds that the best timber has been cnt away, and that the wood 
tractor is felling in more remote localities. I speak especially of Teak, 
Blackwood, and Poon spars, which are every year becoming more scarce 
in accessible situations. The practice in this country has been the con- 
verse of that in Europe, where the soft wood is thinned out and the 
hard wood left ; here the valoable kinds are remored and the scrub left. 
By one of these authorities, burning the jungles was recommended as a 
sanitary measnre, and to diminish the number of wild animals ; but cir- 
cumstances have much changed. Now the aze of the coffee planter and 
of the coomree cultivator has made extensive and often wanton havoc, 
devastating a large portion of the area of the primeval forest. The 
trees ore classified according to size — Ist class, 6 feet in girth ; 2d 
class, 4^ feet ; 3d class, 3 feet and upwards ; 4th class, under S feet, 
seedlings. 

Teak {Tectona grandis). This invaluable wood has received the spe- 
cial attention of the department, and, I may say, has occupied at least 
two-thirds of my own time during the past year. Along the whole 
length of the Malabar coast, from Goa to Cochin, there is now very little 
of this wood in a ripe state on Government land below the Ghauts, and 
there are only three localities above the Ghauts where I found Teak in 
abundance, and of good size, — viz., 1st, The Anamallay Forest in Coim- 
batore ; 2d, Wj^aad and Heggadevincottah (partly in dispute between 
Mysore and Malabar) ; 3d, Goond Tableau, North Canara, near Dan- 
dellie. The Anamallay forests have been the subject of annual reporta 
to Government since 1848, when their importance was first declared by 
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GapUin F. C. Cotton, in the Madras Journal. The forests of Wrnaad and 
He^sdeTinoottah teak', on the borden of Mysore and Malabar, are of 
great value, and stand seound in importance. The arerage price of t«ak 
at tlie quarterlj auctions held at Mjsore has been almost exactlj the 
tame as at Anamallaj, about one rupee per coble foot. The Canara 
teak is of much smaller Bcaatling generall; than that of Wjnaad. It 
has tbe advantage of water-carriage to the coast, not possessed b; the 
last two ; but it has for some jears been ohieflj obtained for naval pur- 
poses froiD the basks of the Kalla Nuddee, where it emerges ftom the 
Soopab Hills, and tha supplj has gradnallj been sent down from more 
distant localities, ai in Malabar, where the teak is now cut bj tbe Te- 
roopand of Nellumboor just under the Keilgherrj peak. The Qoonf 
Forest is tha chief remuning reserve in Canara. I saw here several 
thousand trees on an elevated plat«au with precipitous sides. The trees 
are weU grown and ripe, conserved, bj tbeir insocessible position, which 
has been rareljr visited hj Enropeans. Poon span (Stereulia'fatida) 
are becoming very scarce, and consequentlj are perhaps more valuable 
than teak ; young ones, especiallj such as are in accessible places, are 
most carefullj preserved. Blackwood [DaCbergia tiaoidei) is a valu- 
able wood. It has risen much in price. Indents were reeeivedduring the 
year, both from Madras and Bonibaj gun-carriage manufactories, each 
for 0000 cubic feet. There is not much blackwood remaining in tbe 
i^nmnnllaj Forest, but there is a considerable quantity in the escheated 
forest of Cbennat Nair, and it is abundant in the Wynaad and Coorg. 

Saj]j>a» Wood (Cteialpinia Sojopan). — This important dyewood haa 
engaged my attention. It appears to grow with great luxuriance in 
South Malabar, and is cultivated rather eztenKively by the Moplahs, who 
plant a number of the seeds at the birth of a daughter. The trees re- 
quire foorleen or fifteen years to come to maturity, and then become her 
dowry. I saw more on the banks of tbe Nellumboor River than any- 
where else ; why it should be there in particular is not obvious, as Ma- 
labar is generally uniform in its character. A better system of cutting 
and cultivating the sappan is desirable. This dyewood is also damaged. 
I believe, by being allowed.to float in salt water. 

The Sandal Wood tree {Santalum afbum) in Mysore, Canara, Coim- 
batore, Salem, and a little in North Arcot, i^ received mnch attention. 
It would appear that the spontaneous growth of this tree has increased to 
a considerable extent. < 

The Outta Pereha tree of the westeni coast {Itonandra tp r) has been 
traced from Coorg to Trevandrum. All the reliable information pro- 
curable bas been condensed into a memorandum, and a large sample 
baa been transmitted to England for report as to its suitability for tele- 
graphic and other purposes. 

Caitcku {Aca<:ia Catechu). — The enhanced value of cutt has caused 
an QQUBual destruction of this tree. 

Kino. — Two thousand trees of the kino tree (Plerocarput Martu- 
jn'utn) were seen along the roads through the Wynaad notched for the 
extraction of Kino, which is taken to the coast, where it meets with a 
ready market, and is exported in wooden boxes to Bombay. 

Bamboot. — Immense quantities of fine bamboos are floated down the 
rivers of the western coast. It is one of the riches of the provinces. 
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The^ are ordiiiaTil;r 60 feet long, snd 9 iuohes in diameter ne&T tbe root. 
These are readily purchased atanding at five mpees per 1000, and Bmall 
ooeB at three and a half rupees per 1000. Miilions are annually cut in 
the forests, and taken away by water in rafts, or by land in hackeries ; 
from their great buoyancy they are much used for floating the heavier 
woods as Mutte {Ttrminalia, (omenCoaa), and Biti [fialhergia a/rkioTta), 
and piles of them are lashed to the sides of the Paltiniars going to Bom- 
bay. The larger onei are selected as ouWiggers for ferry-boats, or 
etaiddiog-aail booms for small craft. Tn addition to the TOst export by 
gea, it is estimated that tw» lacs are taken from the Soopah taloob eaet- 
ward. The Malabar bamboo is much smaller than that of Fega (Bam- 
hata gigantea), which is 8 inches in diameter. 

Mode of Floating Timb^. — It is curious to see the clerer manage- 
ment of the floaters, who are a distinct class of persons. Rafts are of 
all sizes, usually longer than broad, and the logs bonnd together with tbe 
stringy bark of Tarious trees, and stout branches passing through the 
dragboles at right angles (o the log. In the centre of the raft a small 
hut is generally made of thatch, or bamboo laths, covered with Pal- 
myraleaTes; in this the floaters are sheltered at night. .It is not usually 
considered advisable to float logs when the river is at the fullest, as the 
roA is apt to go over the bank and be stranded. Numerous logs may 
be seen high and dry all along the sides, and the following year the flood 
lifts them. At night, floats are brought too under steep banks in deep 
water ; they are then tied to the trunk of some adjoining tree ; occasion- 
ally the banks fall in, and serious accidents occur. 

Cofee. — The successful cultivation of the coffee plant is extending re- 
markably, and applications for grants of forest land pour in upon the re- 
venue aathorities. In tbe Sisipara Permbady, aud Sumpageo passes vast 
clearings are being made. In the Coonoor Obaut six latge plantations 
may be seen, and there are very large and numerous holdings, above 
tiiirty, in the Wynaad, which from year to year will increase. The plant 
has succeeded admirably in Mysore, aud there are patches of cultivation 
in Madura, and even in North Canara, I may observe that in granting 
forest land, it seems to me that while the destruction of forest (Teak, 
Ebony, and Poon spar excepted), for bona flde cultivation, may be con- 
sidered legitimate, yet the preservation of the fringe along the crest of 
the mountain ridges is of special importance in a climate point of view, 
ftnd this should never be given over to the axe. As these mountain crests 
are not suitable for tbe growth of coflbe, the restriction cannot be com- 
plained of. 

Tea. — I think it right to bring to the notice of Government the thriv- 
ing condition of a tea plantation near Conn oor, belonging to Henry Mann, 
Esq., who has devoted much attention to it, and has spared no expense. 
This is a very interesting eiperiment. The best varieties of the shrub 
were imported' from China in 1854, the seeds having been given te Mr 
Mann by Mr Fortune on his return from the tea-growing districts ; there 
are now about 2000 vigorous plants, and to ensure success, it seems only 
necessary to procure a supply of workmen to teach the manipulation and 
separation of the leaves, I have issued a general instruction to the forest 
assistant* in a circular, and I try to persuade each to keep a small 
arranged herbarinm of flowers and fruit-bearing specimens of all forest 
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trees (ud their rarietiea, with notM. Bj inviting them to do this, I 
tnut ■ome will become «t least obcerren, if not botanists, 1 un pre- 
paring a Manual of Indian Botany, whicii it ia hoped maj be a oBeful 
guide to the botanical richea of the Presidency. 



Profeeior Balfonr exhibited a specimen of Otphalanthera ennfolia, 
collected bj Mr A. Buchan, oew Cumrie, not far from the Devil's 
Canldron. 

The following Commmiicatione were read : — 
1. On the Mannar of Growth of Dractena Draco in itt natural habitat, 

at illustrating «Ofne disputed points tn vegetable phyeiologi/. Bj Pm- 

fewor C. PiAzzi Smyth. 

After aUnding to the vertical theory of growth in plants, as maintained 
by Fetit-Thouars and Qaudichaud, and the horizontal theory of Mirbel 
and Trecnl, together with the last pronnnciation of opinion thereon by 
the French Academy, to which hia attention had been called by Professor 
Balfour, the author proceeded to describe such characteristics as he had 
been able to make out in the Dragon trees of Teneriffa, growing there 
indigenonsly, and through various periods of time, from five to, as it has 
been alleged, in the case of one spedmeo, five thousand years ; and these 
characteristics he proved by reference to photographs of the several trees 
taken by himself at the time of observation. An examination was also 
instituted between these photographs and the drawings published by vari- 
ous traTellers, from Ozonne and Humboldt, at the beginning of the cen- 
tury, down lo Dr Herman Sehacht in the present year ; and the general 
conclusion was drawn, that no botanist, even although at the same time a 
great artist, should think of dispeneiDg in the present day with the aid 
of photography in bringing home the facts and appearances of vegetable 
growth in distant lands. 
2. On the Structure «/Lemania flnviatilis. By Dr W. J. Thomson. 

The author remark^ — " While recently employed in examining the 
minute anatomy of Lemania JtuviatHit, I was struck by some points of 
structure which are not described in any work on the Algw, and some of 
which are quite at variance with the descriptions and plates contained in 
Hasiall's ' British Freshwater Algte,' which plates are copied from Entz- 
ing's ' Fhycologia generalis.' The position of this genus, in a general 
classification of the AIgs, has hitherto been very unsatisfactory, but I 
believe that the points of structure about to be described will entitle it 
to a comparatively high and definite position among the Melanosperma. 
The genus Lemania, as instituted by Bory, is characterized as having the 
frond attached, coriaceous, ramose, cellular ; outer cells small, polygonal, 
and tirmly adherent ; interior larger, more lax, spherical, and empty. 
Now, this description, so far as it goes, is perfectly correct, but if a frond 
be allowed to macerate in water for some time, so as to destroy its colour, 
and render it more transparent, and then be slightly torn up with needles, 
and viewed with a magnifying power of 200 diameters, it will be seen to 
contain an axis oousistijig of a single articulated tube, which runs through- 



Botanical Soeie^ of Edinburgh. 151 

out the whole length of the frDnd, uid bearing at each of the whorls of 
wortfi peculiar prooesees, to be afE«rwardt described in connection witb 
the o^ans of fructification. If the tips of the branches of the yoong and 
growing plants, as well as the warts, while the spores are coming to ma- 
tnritj, be examined bj the same power, they will be seen to be covered 
with minnte articulated, hjaline filaments, analogous to those which cover 
the joung branches of Detmarettia acuUata and some other marina 
AlgEB, But it is in connection with the organs of fructification that (he 
most remarkable strootare presents itself; the frnntification is described 
thus : — ' Sporales moniliform ftsoiculate, naked, arising &om the inner 
TCBiclM, and oocupjing the interior of the frond.' Now, this is en- 
tirelj erroneons. At each of the dilatations on the frond of the Le- 
mania are from two to four wari-lile tubercles; within each of these is 
found a bundle of branched moniliform filaments, which ultimatelj break 
np into spores. But these branchM are not attached to the large inter- 
nal cells, but to the central axis, bj means of two to four elongated radi* 
ating cells, one to each tabercle, which are artionlated to the axis by 
means of a round head (like that of the human hnmems), the other end 
being expanded to a greater degree to receive the bundles of spore bear- 
ing filaments. The upper extremity of the cells of the axis below that 
to which the radiating cells are attached, is also much dilated, so as to 
be at least three times the diameter of the lower end of the cell articula- 
ted to it superiorly. From the above characters, it will be at once seen 
that thia genus bas a very strong title to be classed in the natural order 
of Sporoehnaeeo), in which it eeema to occupy a position tntennediate be- 
tween Arthrocladia and Spoiochntie, resembling the former in its articala- 
ted tabular axis, and in the arrangement of its spores in moniliform series, 
while it forms a transition by its consolidated knobs of filaments to the 
stalked receptacles of Sporochnns. In the articulated filaments which 
crown its growing ajuces and tubercles, it also corresponds with all the 
other genera of this order." 
3. Ducriptioni of lome new tpeciet and varietu* of IfavieukE, Ac., 

dbierved in Califomian Qvano. By K. K. Qrbtillb, LL.D., 

F.R.S.E., &c. 

(This Paper has already appeared in the Journal.) 

Thwiday, April lith. — Asdbew Mckkat, Esq., President, in the 
Chair. 

The follcwlag Communications were read : — 
1. On some of the FlanU used for Food by the Fiji Ulandert, By 

Mr William Milnb, late Botanical Collector in Captain Denham's 

Expedition to the South Seas. 

The inhabitants of the Fiji Islands subsist mainly on the froits of 
the earth. The principal articles of food are j'ams, taro, breadfruit, and 
bananas. Of yams there are upwards of fifty varieties in the islands. 
These grow to an enormous size, being sometimes 50 lb, or 80 lb. in 
weight; their general average, however, is from 2 lb. to 8 lb. They 
will keep for eight or ten months after being dug, The planting . 
season extends irom June to September, and the yams leach maturi^ in 
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March, and are dog in April. On tbe wett coast of Naviti Leva tvo 
crops are Beoored, one in November, and another in March. The nattTea 
prepare the ground for cultivation bj cutting down the natural vegeta- 
tion, allowing it to dry, then burning it, and using the ashes as manure, 
Thej dig the ground with sticks, about six feet long, sharpened at the 
end. The smaUest jams are used for planting, and sometimes the Iwge 
ones are cut np like potatoes, and the pieces planted acpartttely. When 
the jams begin to sprout, sticks and reedi are placed in tbe earth, and a 
rode frame is formed, on which the twining stems of the jams can sup- 
port themielves. When tbe yams are ripe they are dug up and stored 
like potatoes. They are cooked either by baiting, baking, or roaating. 
The boiling is conducted in pottery ware of native manufacture, and is 
superintended by the women ; baking is the work of the men. A large 
bole, from 9 to 18 feet in drcumferenee, and 2 to 3 feet deep, forms the 
oven. This is filled with firewood, on which stones are laid. When 
these are thoroughly heated the oven is cleaned out, the stones being 
placed at tbe bottom and covered with leaves. Tbe walls of the pit are 
lined with the same material. The yams, after being scraped, are laid 
on the stones and covered with several layers of leaves, and, finally, tbe 
oven is covered with a mound of earth. The yam, as well as other food, 
ia served, on wooden trays, which are covered with leaves. Another 
article of Fijian food is tbe Ndalo or taro, tbe root or rhizome of Colo- 
eaiia macrorhizn. The principal crops are raised from November to 
April. The .averse weight of the root is S lb. There are two varieties, 
called land ndalo and water ndalo ; the latter is that which is most gene- 
rally grown. It requires irrigation, and valleys are selected for its culti- 
vation through which a stream of water fluwa. The stalks and leaves of 
the plant are acrid, but in the young state they are used after prepara- 
tion as articles of diet, either like spinach or in soup. The root -is em- 
ployed for making the mindrai or native bread. It contaius mucb starch. 
The banana yields abundance of fruit from November till March. There 
are numerous varieties of it. The plant takes twelve months to arrive 
at maturity and bear fruit. The unripe bananas are boiled and baked, 
and the ripe ones are used as dessert. Sometimes thoj are made into 
puddings or bread. The Jfuio. Cavaidithii, or Chinese banana, has 
been introduced, and it bears abundance of fruit. The breadfruit tree 
(^Woc«rpus ineita) is another vegetable production of tbe Fiji Islands ; 
it grows in abundance on the coast. The sweet potato or Kuraera [Con- 
voliniiitt Batatas) is also cultivated, and some other species of convol- 
vulus. The Kawai, or sweet yam, is another edible root. The root of 
the Ki, or Dractma terminalit, also yields food. It weighs from 10 lb. 
to 40 lb. Sugar-cane is eaten by tbe natives. The coco-nut is also 
employed as an article of diet, especially in times of scarcity. Among 
other fruits of these islands are Tarawan, a kind of plum ; Kavika, or the 
Malay apple {Eugenia MalaecentU) ; and the Ivi, a kind of hog-plum 
{Spcndiiu dulcia). The rhizome of Tacca pinnat'Jida yields a large . 
quantity of starch, and is used as food aft«r the acrid matter of the root 
has been removed by washing. The root or rhizome is grated, and after 
being steeped, is made into a kind of jelly, which is sweetened with the 
juice of the sugar-cane. From October to December there is sometimes 
a scarcity of food. The chief causes of want of food ore improvidence 
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on the part of the HBtiveB. wair, and occasional failure of crops. Native 
bread is prepared from the taro, banana, kawai, breadfrait, and Tohitian 
oheatant. The roots and unripe fruit are scrapod and bruiied in pits 
thicklj lined with banana leaves. These are covered over and left to 
ferment. The bread thus prepared may be kept for a long time. The 
material is taken out of the pit when wanted and made into cakes, nhicli 
are wrapped in leaves, and then either boiled or baked. In general it 
may be said that the food of the Fijians during January oonsiata of ndalo 
or taro and bananas ; February, ndalo ; March to September, jama and 
udalo; October, breadfrait; November and December, ndalo and ba- 
nanas. A great improvement has taken place in the habits of the natives 
since tbe introduction of Christianity. 

2. Extractt from correspondence b«(iF*«ii Dr Skene and Linnceua and 
John Ellis, aboTtt the year 1765. Contributed by Mr Thomson of 
Banchory, and communicated by ProfesBor Balfour. 

3, notice of Narther Aseafffitida {the Aseafiettda plant at present in 

Jlower in the Botanic Garden). By Frofessor Balfour. 

This season another of the Assafoetida plants in the Botanic Garden, 
raised from seeds sent home by Sir John M'Neil and Dr Falconer, has 
produced a l!o waring stem. 

The specimen was planted out in front of tbe houses in tbe Garden 
about five jears ago. It began to show symptoms of developing a flower- 
ing stem at the end of February and beginning of March ; none of the 
large radical leaves were produced, but tbe flowering axis shot up at 
once from the undergroond stem. At the time when this took place none 
of the other specimens in the open ground of the Garden had shown any 
leaves. Warned bj the untimely fate of the plant last year, which was 
suddenly destroyed by an intense frost on 13th April, when the ther- 
mometer fell to 22°, Mr M'Nab secured the present specimen from in- 
jury by getting a glazed wooden trame, about 8 feet high, erected around 
it, and connecting it with the adjoining stove, so that a moderate degree of 
heat might be supplied in tbe event of intense irost occurring during 
night. In this way the plant has been completely protected from the 
effeots both of very high winds and of cold. It has progressed vigorously 
and rapidly. On the 13th April its height was 7 feet 8 inches. This 
height had been reached in abont forty-five days. The last 30 inches 
of growth have been accomplished in eleven days— 1.«., from 2d to 13th 
April. The first anther expanded at 11 a.m. on 7th April, and in the 
course of that day the anthers appeared by hundreds. The plant has 
flowered well, and promises to hear fruit. At present there are 45 com- 
pound arabels on it, some of which are 9 or 6 inches across. The lower 
leaves on the ajus have the characteristia pseony-like form, but they are 
t>y no means so laif^ as those produced as radical leaves by the non- 
flowering plants. These leaves have compound laminte 13 or li inches 
long, borne on evident rounded petioles, which at tbe base have short 
sheaths nearly surrounding the whole stem. The four lowest leaves do 
not bear umbels in the axil ; all the rest do. In proceeding upwards the 
lamince diminish in size, while the sheathing part of the petiole or the 
pericladium increases — the laminse becoming 'di or i inches long, the 
•heaths 7 to 9 inches by 8 inches in breadth. The lamina in the uppw 
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leaTM ditappear, and the iheathing petiole alone i« produced. Finally, 
near the top the sheaths are reduced to abortive raembraneoiu scalei 
about 1 inch in length, and at last thej disappear entirely when we reach 
the nmbela at the summit. From the axil of the sheathing petiole umbels 
are developed, those produced from the sheaths from the 7th to the SOth 
in ascending the stem being the largest. The peduncles of these com- 
pound nmbela are 10-12 inches long, and the radii from 2-2i inches, 
bearing perfect flowers. There are sereral sterile umbels showing ata- 
mena onlj, and no appearance of fruit. These are borne on long stalks, 
and have a moro or less globular appearance. Small bractlets are seen 
on Uie pedundee of the general umbels, chieflj at the base of the abor- 
tive ones. These bnctlets do not ooeur among the nmbels. The odour 
of the flowers when expanded is of a sweetish honej-like nature, re- 
sembling that of Galium rerum. From the whole plant, especiallj when 
bruised, there exhales a strong aasaftxtida odour. It jields a milkf juice, 
which, when allowed to flow, ooncretes in clear tears on the stein, and 
has a verj strong fratid and enduring odour. The umbels come off from 
the aiii alternately, but towards the middle and upper part of the axis 
the; appear to have a somewhat verticillate aspect. Another plant 
which was transplanted last spring, and is now in the open ground 
behind the pits, has shown spnptoms of flowering. It has begun to send 
np five flowering stems. The plant of last year which flowered, bnt was 
destroyed by frost before it fruited, died down, but the stem has sent ont 
small lateral leaves within the last few days. It has not, therefore, died 
away after flowering, as is said to he the esse in general. This oocor- 
lence may have depended on its being killed last year befbre it had gone 
through all its phases of flowering and fruiting. 
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Shook» in MouM^My on (Ao dayt of the great Earthquakeg of Litbon 
in 1755, 1761, and 1858.« By R. Eokohus, Jun.f 
Before I describe the recent shock at Tolvaddon, near Maraiiim, I 
would observe, that in Mr Mallet's " Catalogue of Recorded Earth- 
quakes," published in the British Association Report for 1352 (p. 168), 
the earthquake of 1st November 1755 is stated to have been actually 
felt in the British Isles, only in Cork, Derbyshiro, Berkshire, and Oxford- 
shire. But it was felt also in Cornwall and the Scilly Isles. Troutbeck, 
in his account of Scilly (1794), states, that on that day " several people 
ran out of their houses for fear they would fall upon tbem . . . and 
heard a noise like thunder, or the rattling of a wheel carriage upon a 
stony road at a distance. Several boats, which the tide had left dry, 
floated by the ooming in of the sea so suddenly, that they rose several 

* Rud at Traro before the Royal iDBtituttan of Cornwall, May 13, 18S9. 

t [Mr Edmonds has contributed several papers on simiUr aubjeeti which 
hftve appeared in the Journal. In the number for Jaaoary 1888, p. IW, hi* 
name is by mietahe printed XdaaTdi.'] 
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feet iu a minute or two, and the sea went out again aa^qoiok aa it oaine 
in, and leCl the boats dry again. It oame in and went oat again in the 
Epace of a few minutes" {p. 40), The fact, however, of its having been 
felt in TariouB parts of Cornwall, reals merely on common tradition. The 
late Rev. ConoQ Rogers, after hearing a paper on earthquakes read 
before tbe Royal Geological Society of Cornwall in 1859,* stated to the 
Society that one of his ancestors at Helston beard the sound accompany- 
ing it, which resembled that of a carriage passing. 

TolTBddon Mine (where tbe recent shock was felt) is situated on high 
ground, a mile north-east of St Michael's Mount — a picturesque pyramid 
of granite protruding through the slate formatioo, which eitends in every 
direction continuously for miles around it. The shock wag observed only 
on titejloors, a paved horizontal plot of ground on the surface of the 
mine. The weather at the time was very gloomy, the wind about south- 
east and squally. Captain Francis Gundry at ISh. 20m., being then 
on the ^ooTg a few yards from the Count House, felt the ground treml>le 
beneath him for two or three seconds, and after an interval of three or 
fonr seconds the tremor vras repeated, both tremors being accompanied 
vith sounds proceeding from the south-west, not unlike the noise of ex- 
plosions of distant cannons at sea. The motion and noise were ex- 
perienced also by another person then standing on the same floors, about 
forty yards west of Captain Gundry, The sound was heard by a third 
individual, who, although very near the floors, felt no movement of the 
earth. These three persons stated the above facts to me when I visited 
tbe mine nearly a month afterwards, but although they did not remember 
whether the day was the 10th or the 11th of November last, they were 
very certain that the time of the day when it ooenn^d was 12h. 20m., 
as that was' tbe Captain's usual dinner-time, and he was then going into 
the Count House to dine. .The day, however, may, I think, be fairly 
assumed to have been the 11th, not only because there was a great earth- 
quake on that day throughout Spain andPoitugaljaod beneath theAtlantic, 
but also because there would in that case be an interval of the same 
number of hours between each of the great shocks at Lisbon in 1765, 
1761, and 1858, and a shock or agitation of the sea at or near St 
Michael's Mount, as will be aliown in the neat paragraph. 

Four hours and Ave minutes after the ^rii great earthquake at Lisbon 
(1st November 17S5), an extraordinary agitation of the sea commenced 
at St Michael's Mount. Fonr hours and forty minutes after the second 
great earthquake at Lisbon (31st March 1761), another such agitation 
commenced at the Mount. Four hours and fifty minutes after tbe third 
great earthquake at Lisbon (11th November 1858),^ a shock, as already 
mentioned, was felt about a mile &om the Mount on Tolvaddon Mine. 
The time on each of these occasions was thus four hours and a fraction 
after the great shock at Lisbon. The place which suffered most from 
the earthquakes of 1761 and 1858 is St Ubes, twenty-two miles south- 
east of Lisbon, and severe shocks were felt at sea many leagues off Cape 

• Edinlmrgh PhlloBophical JnurnBl for April 1856. 

t This, according to the Timei Newsjiaper of 23d November, was felt in 
Liabon Bt 7h. ISm. \.u., which, and 15m. for the difference of longitude, equal 
7h. 30m. b; Hountsbay time, 4h. GOm. after which (or twenty minutes after 
dood) the abock was felt at Tolvaddon. 
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St Vinoent in 18^8 * and 1755, indicating that the centre of disturbance 
on each oocaiion was benekth the ocean, some distance weetvrard of the 
ooaat of Portagal, from aboat irhicli direction the soand heard at Tol- 
TaddoD seemed to proceed. 

This last earthquake at Lisbon was preceded b; two days of almost 
incessADt beaTjr tmu, and at the time it took place the wind was rather 
fresh from E.S.B., with a hesTj and rainj atmosphere. During the 
da; the wind changed to the wuth-west whence a sharp gale na« ex- 
perienced, which, during the evening, drove the Freneh steamer '' Ville 
de Malaga" from her moorings opposite the Lisbon Custom-hoQe& 

This reoeot earthquake of Lisbon, and the shock at Tolradion, were 
two days before the moon's first quarter. And it is most remarkable 
that all the twelve recorded earthquakes and eztraordiDuy agitations of 
the sea in the Landsend district and the 8cillj Isles during the present 
century, have been (with the eiception of the very limited ones — eitend- 
ing only a furlong or two — of 30th May and 6th June 1855) nearer to 
the moon's first qoorter than to any otber.f 

Peniuice, 13th May 1RS9. 



SCIENTIFIC INTELLIGENCE. 



Cola NuU o/ J/rtca.— They are the produce of Stereulia acuminata. 
Immense quantities of these nnts are carried during the dry season from 
the coast to the interior of Africa. During half the yeol- caravans pass 
Rabba on the Kevorra ; and about 1000 donkeys monthly are laden with 
cola nuts. These are carried pannier-fashion, two baskets with each 
animal, each baiket containing 50 lb, weight. Cola nuts are not very 
often carried in the pod. being in this form too cumbersome ; but as it 
is necessary that they should be kept moist, the baskets are well pro- 
tected with leaves of a species of Phrynium. The variety of cola caCed 
Oonga in the Nupe country is the most prized, being worth about 1 00 
cowries each; the value of cowries at Rabba being 2500 for the dollar of 
48. 4d. Bitter cola is used for medicinal purposes. It is intensely bitter, 
not astringent like common cola. Bitter cola fruit is about the size of a 
peach, rose-coloured, and very pretty. 

On the Tempa^attire of I'lantt. By M. BeoquereL 

M. Becquerel has recently made observations on the temperature of 

plants, by which he shows that the calorific condition of plants depends* 






;k (aceoriing to the newspapers) was felt fifty mIL 
ship " letok," bound from Aleiandria to Liverpoo: 



I off the Cap 



t The date« of the shocks are 30th December 1832: aist Januarvl839- 
17th February IfllZ; 30lhMay]866; 11th November 1868. 
,=T»' '^'i.^' ^V"^ osGiUHtions are Slat May ISll ; 6th July aod 30th October 
18*8; 6th July and lat August 1846; 23d May 1847; 6th June 1866. 

1^"*^'^ ™''-'' ^T"' ^""^ "^ f"™"'"" ft" 18<3 and 1844, pp. 112, 
SOS, and 1866, p, STB.J "^ 
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on the lir, and tliat, like the atmosphere, it is liable to dioniBl, monthlj, 
aud annual variations. 

The first experiments on the heat of plants irhich attracted the atten- 
tion of botanists were those of Hunter, pablished in the " Philosophical 
Transactions" for 1775 and 1778. He simpl; introduced a thermometer 
into a hole made in the trunk of a tree, protecting tlie etem of the ther- 
mometer from eitemal influences fay means of a boi filled with wool, 
through which the thermometer passed. This arrangement did not 
prevent the entrance of air and water, and hence resulted errors in the 
observations. The experiments were also of a very limited extent, and 
no indication is given of the hours of the daj when the/ were made. 
Hnnter concluded that in winter trees had a temperature above that of 
the air. 

In 178S, Schoefis made experiments on the sabject in New York 
under still less favourable conditions, since he operated on trees of dif- 
ferent diameters and of different kinds, with thermometers which he 
introduced during some minutes onlj into cavities prepared for the pur- 
pose. The observations made by him show only that the temperature 
of trees was sometimes higher, sometimes lower, than that of the air. 

At Geneva, from 1796 to 1800, and for some jears afterwards, Pictet 
and Maurice made a continuous series of observations on temperature, 
at sunrise, at 2 e.x., and at sunset, on a horee- chestnut, which waa 
about 1 foot 9 inches in diameter. 

The cavity in which (he thermometer was placed was filled with melted 
tallow, in order to prevent the access of air and water. They made 
daring the period mentioned 11,000 observations, the reeulta of which 
were registered by them without any discuGsion of the subject. M. 
Becquerel has taken np these observations, and has drawn conclusions 
from them. He has also constructed curves representing the results. 

During the years from I79&-1&00, the mean annual temperature of 
the air in the north was the same as that of the tree, the differences 
being not more than one or two tenths of a degree ; and these may be at- 
tribnted to the displacement of the zero or basis of observation. 

Founding on a certain series of observations, it had been supposed 
that the tree had a temperature more elevated than that of the air during 
winter, and lower during summer, and it had been concluded from this 
that the effects were dne to this,viz., that the fluids drawn up by the roots 
were themselves warmer than the air in winter, and colder in summer. 
This theory, however, is shown to be inadmissible, ao far as the results 
of the Geneva observations are concerned. Thus, in the years 1796, 
1798, and 1799, during the months of May to August, the temperature 
of the tree was decidedly above that of the air ; but the contrary was 
the case dnring the years 1797 and 1800, with about two exceptions. 
On the other hand, during the winters 1796-1797, 1797-9S, 1798- 
99, the tree was colder than the aix. 

Observations have also been made at Geneva relative to the tempera- 
ture of the earth, at about 4 feet of depth — a depth to which the 
principal roots penetrate. M. Becquerel conclades from this that the 
temperature of the aoil does not produce any influence on the tempera- 
tore of the tree. During the years 1796, 1797, 1793, and 1799, the 
temperature of tb« soil in winter was higher then that of the air and of 



D,q,i,.cd by Google 



158 Scientific Intelligenee. 

the tre«; it wu lower in apring; and agsin it wu higher in amntnar 
and svtniiui. The wster absorbed by the roots does not therefore appear 
to affeet the tempentnre of the tree. M. Becqaerel therefore condodee 
that the cause of plant temperature mnst be looked for in the air. 

He finds that the currea of mean temperatures of the air present great 
inflexions, irhile those of the tree are much more uniform in their course. 
The cnrrea and variations show that the hoars of maximum and mini- 
mum are not the lame in the air as in the tree. The mazimom of the 
ait oocnrred, according to the season, between S and 3 p.m., whilst in 
the tree it showed itself a considerable time after sunset. 

In the month of December last, M. Becquerel made obBerrations on a 
hmve-ehestnnt in the Jardin des Flantes, having a diameter of about 

1 foot 8 inches. He made boles 11, 6^, and 5^ inches in depth in the 
tranl of the tree, at the height of 1 metre abore the ground. Into these 
holes were introduced inercnrial and electric thermometers. The hol- 
lows were filled with melted tallow. The parti of the instruments ont- 
eide the tree were protected from the variation of temperature in the 
air, in order to be certain that thej did not exercise an; influence on 
the temperature indicated bj the thermometers. It was ascertained bj 
experiment that the changes of temperature in the portions of the ther- 
mometers in contact with the air did not modify in any degree the tem- 
perature of the tree when that of the air changed ; since bj maintaining 
at zeio, by means of melting ice for fortj-eight hoors, the stem of one of 
the mercurial thermometers, it was found that the same thermometer 
gave indications similar to those of othere placed at the same depth in 
the tree. Comparative observations made dnring the months of Decem- 
ber, January, February, and March last have'given results from which 
the following conclusions are drawn. 

1. The mean temperature of the air and the tree have been sensibly 
the same, a result which has been deduced equally from the observations 
made at Geneva from 1796 to 1610, and at Chatillon-sur-Loing last 
summer. The result is the same whatever the diameter of the tree is ; 
only the smaller the diameter, the more quickly the equilibrium of tem- 
perature is established. In the leaves it takes place at the end of a 
short period, in tiie brancbes and small twigs a little more slowly, then 
in the thick branches and the trunk, and finally in the root. When 
there are great variations of temperature in the dr, complex effects are 
produced on the tree, which disappear, however, in taking the means, 

2. The prodoction of heat resulting from chemical reactions taking 
place in the vegetable tissues, seems to account only for an inappreciable 
portion of heat in plants. Such is also the case with regard to the porper 
heat of fluids absorbed by the roots, and which afterwards form the sap. 

3. During the months of December, January, and Febroary, the mean 
variations of temperature in the air from 9 a.m, to 9 f.h. was 0°'84, in 
the tree 0°'19 at the depth of 6^ inches, and O'lO at the depth of 11 
inches. The variations at these depths have thns been six tiroes and 
eight times less than in the air. 

i. The maximum of temperature in the air took place in winter about 

2 P.M., and in the tree about 9 p.m., and only about midnight in 

B, The transmission of beat takes plaoe gradually from the periphery 
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to the oentre in a definite time, which can be determined b^ eleetric 

thennometen, placed at different depths in tbe tree. 

6. The atmosphere is tbe natural sonroe whence plants deriTe tbe 
beat which couBtitiites their caloric condition, Hid which tbej require in 
order to perform their functiona, Thej are in the same condition oi 
flflbes which possesB senaiblj tbe ume temperature as the medium in 
which thej live. As the«e animals, however, have the power of locomo- 
tion, thej can protect themselTes from Tariations, by approaching tbe 
anr&ce and going deeper into the vater at pleasure. -Planta, on the 
contrary, are forced to submit to tbe temperature of the medium in 
which they grow, and cannot withdraw themselves from it. 
R^narht on tom€ Planti and their Natural MiHory Contributiont 
from Old Calabar. By Andrew Mchhat, Esq. 
Mr Murray, in giving a resume of the different contributions to vari- 
Oiu branches of natural History, which had been made to himself and 
others by the United Presbyterian Missionaries at Old Calabar, remarked, 
that the Rev. Mr Hope N. Waddell, the Rev. Mr Goldie, the Rev. Mr 
Thomson, Mr Hewan, Mr Baillie, and tbe late Mr Wylie, had all con- 
tributed lai^ly to science. It was through them that the interesting 
electric £sh, the Malapterarua Beninensit had been first made known, 
and eabEeqnently had, on various occasiouB, been introduced alive into 
this countij. When the first living specimens arrived, Professor Good- 
air (to whom tbey had been sent), with that total abnegation of self and 
pure devotion to scienoe which so strongly characterizes him, took them to 
Berlin, to place them at the disposal of Professor Du Bois Raymond, who 
was engaged upon the third volume of his great work on Electricity, being 
tbe volume which related to animal electricity. The value which was 
attached to this opportunity of studying the phenomena of electricity 
shown by these animals may be estimated by the fact that after these 
specimens died (which, whether from over -experimenting, or unsuitable 
management, soon happened), the Berlin gentleman made interest to get 
more specimens, but in a way which may be thought illostrative of 
the difference between the two nations in relation to private enterprise 
as compared with that of the Crown. They applied to Prince Albert, 
through the royal fiunily of Pmssia. It is unnecessary to say that 
Prince Albert could donothing; bat what he was unable to do, we were 
soon enabled to do here by receiving a second consignment, addressed in 
this instance to Professor Balfour, who, not less liberal, nor less devoted 
to sciehoe than Professor Ooodsir, willingly sacrificed them to Professor 
Dn Boia Raymond. Others have since been received, and Mr Hewan has 
brought two with him on his return from Old Calabar about a month ago. 
These were placed in one of the tanks in the Botanic Garden of Edin- 
bnrgh. One of them died, but the other is still alive and bealthy. 
Mr Murray enumerated varions other novelties in science which had 
been sent home by tbe missionaries, and had been described by 
himself and other nalurrfists. UntU now their contributions had 
been chiefly confined to zoology, but last month he bad received a box 
ftom tbe Rev. W. C. Thomson, containing a number of seeds and 
botanical specimens collected at Ikoneto, some of which possessed much 
interest. The seeds he had handed over to Mr Macnab, who had sown 
them, and symptoms of germination had already began to appear. The 
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botanical Bpecimens he bad presented to tbe Museum of the Botauie 
Garden. The mo»t interesting of tbeae wai a niunber of specimens of 
the poison ordeal bean of Old Calabar, which had been first brought 
home » nnmber of jears ago bj the ReT. Mr Waddell. It was then 
'analysed and examined bj Professor Cbristison, who reversed the adage 
of fiat experitnentam in eorpore rili, by experiraenting upon himself, and 
aearlj making a Tacanej in tbe Chair of Materia Medica in the Univer- 
•itj. His experiments and acaljsis were published in the " Proceedings 
of the Rojal Society." The bean was used as an ordeal by tbe nati/es, 
and it was undoubted that some escaped, while to others it was fatal. It 
bad been suggested that this might arise from the fetish men or priests 
who administered the poison, causing those whom they had destined to 
death to take a smaller dose than those who were to escape, because 
when taken in a large dose it occasioned vomiting, which might relieve 
the stomach of its perilous inmate. The seeds hronght by Mr Waddell 
had been grown by Mr Macnab, hut had died before flowering. It has 
not yet been described, and Mr Murray now gave a description of it, so 
far as tbe materials sent to this country allowed. It appeared to him to 
be a Mncuna, and he designated it Mucuna venenota. The Mucuna 
was well known as the genus which furnished the drug called Cow-itch, 
which was derived from the hairs with which the pod is covered, and tras 
Qsed as an anthelmintic. The larger seeds, often thrown on the west 
coast of Ireland, are the seed of the West Indian afueuna prurient. 
No species from Africa has yet been described. There is, however, a 
species, besides the poison beau, which has just been sent by Mr Thom- 
son, very distinct from the West Indian species, bnt very closely allied 
to a species from Tranquebar. Hod the latter been a native of the 
West Indies, instead of the East, he would have bad some hesitation in 
descrihing this as new, as it might bave been floated across to Africa 
ft«m the West Indies, and so become naturalized there ; but it was 
difitcolt to believe that this could be the case with an East Indian species. 
He therefore described this species under the name of Jfucuna 
Balfauriana, after Professor Balfour, who had had specimens of this 
unnamed standing in the Museum for many years. There were several 
other most interesting specimens which hotanista seemed to be un- 
acquainted with, and had difficulty in localising. But as tbe specimens 
only consisted of the fruits and seeds, the materials were too scanty to 
allow of their being described and named. 

Mr Hewan, in reference to Mr Murray's remarks regarding the poison 
ordeal bean, stated that the natives generally did not put much faith in 
its being a true ordeal, rather looking upon a summons to undergo the 
test as sentence of death, and, if in their power, making their escape and 
going into ezile. He did not think the saggestion that the larger dose 
producing vomiting was the true explanation why some escaped while 
others did not. In one case which had come under bis own notice a 
short time ago, a woman, who was accused of injuring her child by witch- 
craft, came in a from distance strong in innocence, and demanded to 
have the ordeal adminietered. She ate twenty-four beans and did not 
die. Nezt day another woman, encouraged by her escape, underwent 
the ordeal, and she ate twenty-two beans and died. The diflerence in 
qnuitity here was too slight to affect the result. He rather thought it 
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waa ftvm the Hkude of preparing the beans that the different letnlts fol- 
lowed. The beaus were Bleeped before being eaten, and u the fetish 
Btm had the preparation of them, he could, if be chose, boil all the poison, 
or mueh of it, out of them before administering them. — Froeudmgt of 
Sotanicai Society of Edinburgh. 



Japantte Waa. — PiofeasoT W. B. Rogers Btatea that the Japanese 
'Wax, though as white as bleached beea-waz, at ordinary temperatnreB, is 
more brittle, lees ductile, and breaks with a smoother and more Eonehoidal 
fracture ; its epecifio gravitj is slightly le«s, and its melting-point about 
127°. Like l>eeB-waz, it is separable into three fatty bodies, whose 
prijportJonB in round numbers are, in 100 parts — solnble in cold alcohol 
(60° F.), 12 parts; in hot, 55 parts ; and insolahle in aloohol, 33 parts, 
Beeswai similarly treated yields respectively 4 or 5, 22, and 73 or 74 
parts of the ingredients, which are called cerolein, cemtic acid, and 
nyricine ; the first two fiitty acida, end the lact a neutral fat com- 
pounded of palmitic acid and a fatty base. The three GCTrespanding 
eubstances obtained from the vegetable vraz differ from the alMTe in 
their physical properties, and may on examination be found to consist 
wholly or in part of distinct and perhaps new fatty bodies. In regard 
to its economical applications, it may be added that the great readiness 
with which it is saponified, and the clear and strong light which it yields 
when burned in the form of candles, giTe promiee that it may ere long 
becoiue an article of considerable commercial importance. -~fVocecduKfS 
of the Boglon Soeietg of Natural History. 



I Lower Ludloui Rock. — The President of the Malvern 
Katnral History Field Club, the Rev. W. S. Symonds, annonnced at the 
Apperley meeting of the Cotteswold, Malvern, and Warwickshire Field 
Club, the discovery of that oldest known fossil fish, the Pteraspis, in the 
Lower Lndlow rock of Leintwardine, near Ludlow. 

B'.^r{chia.~Beyric\ii&t have been found by Mr Robert Jones in spe- 
cimens sent to him by Professor Dawson of Canada, from the lower 
carboniferous beds of Nova Scotia. They have never hitherto been met 
with in any later formation than the Upper Silurian. Mr Jones has also 
seen Beyrichias in the lower carboniferous strata of the border counties 
of North Britain, in specimens with which he has been favoured by Mr 
Tate of Alnwick. A new genus, aliied to Beyrichia, and to be named 
Kirkbya, is represented by one species in the lower carbon iferone rocks 
of Glasgow, and another in the magnesvan limestone of Sunderland. 



Tht Mineral Kingdom, with Coloured lUuttrationa of th^ most im- 
portatit Min^raU. By Dr J. G. Kuaa, 

Among the many attempts recently made to facilitate the acquisition 
of science, and render it attractive, we haie nut met with one more 
GOmmendably conceived and executed than this neat folio volume on the 
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Minenl KiDgdom, by Profeasor Kuw of Stuttgart, and eow published in 
Englith, in a rery handsome itjle, bj Edmunston and Douglas of 
Edinbu^h. The leading object of the work is to aasiat those who aspira 
to a knowledge of mlneralogj to Eunuoont the difficultiea which beset 
them at the commencement of the study, bj furnishing " coloured illuB- 
tratioQB of the more important minerals," in elucidation of a clearlj- 
written descriptive teit, where the intrinaic interest of the details is 
never marred bj a too technical arrangement and phraseology. This 
mode of inviting to the study of mineralogy is undoubtedly a sound bne, 
in obrious accordance with approved principlea of imparting instruction. 
It aspires to as high a function as a book can perform in teaching na- 
tural science, replacing the actual objects by faithful and pleasing re- 
presentations of choice, well-selected specimens, and supplying in accurate 
and yet anpedaotic language the absence of a living, well-informed in- 
fltrnctor. Undonbledty the easiest path to exact knowludge is that of 
the fortunate student who, with the things of nature t>efbre bim, is 
guided to their features and properties by an accomplished oral teacher. 
But few are privileged to commaud the instruction of a competent tutor 
with a good cabinet ; and every one who has tried it, or witnessed its 
effort, knows how obstructed and painful are the steps of the beginner 
in natural history, who has no better aid than that of a mere collection 
of specimens in an un illustrated text-book. The work before us is, 
in its illustrations, in some respects better for the beginner than an 
ordinary cabinet, inasmuch as it enables him to become familiar with tbe 
object! under those distructive and instinctive forms which are rare, 
costly, and not easily met with. On the other band, it is preferable to 
the common treatises in assisting tbe student (o a clearer understanding 
of the more than ordinarily lucid scientific text, by its copious series of 
carefully -drawn and faithfully-colonred likenesses of tbe minerals de- 
scribed, most of which are indeed beautiful portraits of actual specimens- 
It begins with a concise but sufficiently full " introduction," treating 
of tbe general properties of minerals, to which is appended a most 
useful tabular view of their chemical constituents, showing the properties 
of these and tbeir modes of occurrence. " Special Mineralogy" occupies 
tbe remainder of the book, in fourteen well-arranged chapters, elucidated 
by constant references to the brilliantly -painted representations of spe- 
ctmena, and the linear diagrams of crystalline forms. The first chapter, 
devoted to precious stones and gems, is fuU of interesting details, con- 
Tejed with the requisite scientific precision, but unobscured with need- 
less technicalities of language. Its attractive descriptions are enforced 
upon the memory by about 120 superbly- tin ted figures, embraced in 
five folio plates. The final chapter, treating of tbe heavy metals and 
metallic minerals or ores, is not less splendidly and copiously illustrated, 
having no fewer than ten plates, covered by 203 very richly- coloured 
portraits of specimens appropriated to it. 

Notwithstanding the unavoidable costliness of such delicately-ezecated 
hand-coloured plates, the pablishers have not stinted the work in this 
its most valuable and attractive characteristic, but have supplied no less 
than 24 of these tables, as tbe Germans call them, embracing 168 figures. 
We hail this book as a successful application of coloured engraving 
to a department of natural history which hitherto has received but little 
aid from this expressive sister art to printing. To the extent to which 
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it profetses to nnfuld tbe structure of the mineral kingdom, tbe work hu 
the qualities of aocuracj and truthfulness to the science of the day, 
irhlch entitle it to the favour of the re&i studeat ; vfaile its brilliant and 
butefnl delineations of a most pleasing and curious assemblage of ob- 
jects, give it an equal claim to the consideration of every lover of the 
bnaatiful in nature. 



The Magnetic Telegraph Foreshadowed. — In " Bailey's Dictionary," 
edition of 1730,-127 years ago, — under the word "Loadstone," is the 
following foreshad owing of the electric telegraph : — " Some authors 
write that, by the help of the magnet or loadetone, x^ersons may comntu- 
nicale their minds to a friend at a great dietoncoi as suppose one to be 
at London and the other at Paris, if each of them have a circular alpha- 
bet, like the diel-pUte of a clock, and a needle tooched with one magnet ; 
then at the same time that the needle at London was moved, that at 
Paris would move in like manner, provided each party had secret notes 
for dividing words, and the observation was made at a set hour either 
of the day or of the night ; and wben one party would inform the other 
of any matter, he is to move the needle to those letters that will form 
the words, that will declare what be would have the other one know, 
and the other needle wiU move in the same manner. This may be done 
reciprocally." 

Tq the Editore of the Edinburgh Xem Philoiophicat Jov/mal. 

21 Rutland Stbbbt, EniNHURaH. 

13ii May 1859. 

OsHTLSHEN, — Uavingpublishedinyour valued journal the Table of the 
Rain-fall in Scotland during tife years 18S6 and 1657, I now beg to 
hand you that forlSSS, containing the returns from sixty stations, being 
dl those from which the returns were complete. For the sake of com- 
parison, the mean results for the years 1856 and 1857 hare been append- 
ed; and from these it will be seen how very doiely the annual rain- fall 
over the country corresponds one year with another, and justifies the con- 
clDsion I arrived at last year, that the mode in which the rain falls, find 
the months during which it is precipitated, have more to do with the cha- 
racter of the year, as a wet or a dry one, than the mere quantity of water 
which is deposited. 

In the rainy year 1856, least rain fell during March ; while in the 
dry year 1857, least fell during May. In 1858, again, February was 
the driest month, and March and April the next. In 1856 the greatest 
quantity of r^n fell in December, and the next greatest in September ; 
in 1857, the greatest fall occurred in September, and the next greatest 
in December. During 1838, however, by far the greatest deposit of 
rain occurred in October, and the next grealcst in July ; the fall in De- 
cember, however, very nearly approaching that of July. 

On looking over the returns from the different stations, it will be 
seen, as was pointed out last year, that the nearer the station is to a high 
hill or elevated range of mountains crossing the line of the prevalent 
wind, and the more elevated that hill or range of mountains, the greater 
has been the deposit of rain.- — I have the honour to be, &o.. 

Jambs Stark. 
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Om PrcfcMor Sughe»'s System of Type-Prmtiny Telegraphs and 
Mttkodi of IntulaCion, leilh general reference to Submarine CobUt. 
By Mr Hyde. — The author, after calling attention to the Tuat impor- 
tance of perfect insulation, said, that although gulta pereha had been 
found tu bo the best insuUting mMliDin for long subiuaritie lines. y«t 
oa this aubelancB was more or leas poroos, minute flaws might exist, 
which did not show themselces ontil sume time after the imiueision ol' a 
cable. To meet these defects, to fill up anj minute pores in the gutta 
pereha, and also to cure any accidental fracture or puncture of it, Pro- 
feflsor Huglies introduced a riacid semi-fluid substance, of a nnn-oon- 
ducting chnracter. betireen the conducting wire and the gutta pereha ; or 
the ivire might first be coated with gutta pereha, and the viscid fluid 
introduced between the lasers of gutta pereha. As soon at a puncture 
was made in the gutta pereha coating, this fluid ooied out, which wai 
of auch a nature that it hardened when it came in contact with the sur- 
ronnding wat«r. This hardening property allowed no more of the fluid 
to ooze out than was necessary to fill the fracture, and at the tame time 
to glue and unite the separated parts of the gutta pereha. The author 
then proceeded to speak of the various telegraphic instraments used, 
referring espeeially tu the wurding instrument of Murie and House, and 
explained the type-printing instrument of Professor Hughes, which is 
worked by means of 23 keys, arranged Lke those of a pianoforte. These 
keys correspond to 38 boles, arranged in a circle on the table of the 
instniment. Bacb key is connected by a lever with a cast-steel knob, 
which, when the key is pressed down by the finger, rises np through one 
of the boles. An arm, driven by cloekwork. connected with a vertical 
shaft, sweeps over tbe 28 holes ; when a key marked with a partioular 
letter is tooched, the knob cOTresponding with this letter rises, the revolv- 
ing arm passes over it, and for the instant closes the circuit, and allows 
an electrical impulse to be trauamitted. This impulse canses the parti- 
cular letter to be recorded on a slip of paper, in printer's ink, by means 
of a type-wheel connected with tbe machine, which lifts tbe press and 
the paper upon which Uie message is to be printed against it. Tbe time 
of the lasting of the locking of the shafta depends upon the arrival of 
the electrical wire ; and thus with two instruments in perfect harmony, 
the operator has the printing apparatus of the distant instrument as 
completely uniler his direction as the one before him. The instruments 
at each end of the line are adjusted by means of spring pendulums, to 
work synchronously ; but in order to correct any minute variation in 
time between the instruments in circuit, tliece is a corrector, or wheel, 
attached to the shaft, with hook-shaped teeth, which sink into corre- 
sponding cavities in the type-wheel. The latter being loose upon the 
slip, or only held by friction, is removed backward or forward by the 
corrector, or exactly tbe same route as the type-wheel, on the instrument 
from whicli the message is being sent. This correction takes place in 
the act of printing every letter, Mr Hyde stated that "European news, 
consisting of about 3000 words, by the arrival of each tranaatlaatie 
steamer, is transmitted by this iostrument from Boston to New York, a 
circnit of about 300 miles, at the rate of 2000 to 2500 unabbreviated 
words an hour. There are 25 stations on the circnit wiiich receive 
copies of the news, all of which are printed is plain Roman type by 
the Boston operator, u'.l the inatromenta receiving the message at tbe 
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■ame time, the reoeirii^; clerks of each Btation haviog eimpl; to hand 
the slip ai it arrives to the port; entitled to receive it. —Practical Me- 
ehaniei Jowmal, London. 

Large Nugget of Gold. — At a reeent soiree of the Eojal Ingtitulion, 
Profeaaor Teanant exhibited an unusually large and beautifal lump of 
native gold, broaght last jear from Ibe Gingomer Diggings, 120 miles 
from Melbourne. When melted (August 4, 1858) it yielded L.6905, 
12e. 9d. Amuuntsof gold received from Australia 1 — In 1855, 125 tons ; - 
1856, 147 tons ; 1857. 115 tons ; 1858, 106 tons. 

On Changes produced hy the deepening and extension of Mines on 
tite temperalwres at their previout bottoms. By William Joet Hhn- 
wooD, F.H,S„ F.G.S.*— In 1806-7, M: de Trebra determined.by obaerva. 
tions at intervals of eight hours daily, that at unfrequented parts in the 
lecond and sixth levels of the Besc/tert Qliiek mine in Saxony, the air 
had not varied in temperature for two years ; and that it vas warmest 
at the deepest spot ; having remained in the former at 52°'25, and in 
the latter — 270 feet deeper— at 59°.t 

In 1820-2, Mr Fox ascertained that for nearly twenty mentis a hole 
in the rock at the deepest level in Dolcoath — about 231 fathoms from the 
surface— maintained " the constant temperature of 75°-S."t 

These facts indicate that, whilst the conditions of works in mines are 
onaltered, their temperatures at considerable depths are constant ; and — 
in conjunction with other observations — prove that a higher temperatare 
prevails la the interior than at the surface of the earth. 

Numerous excellent experiments have been mode in the different levels 
of many mines whilst each level had successively been the deepest ;§ but 
it seems not to have been ascertained vbether the temperature of anj 
spot remained the aame as it had been when the bottom of the mine, 
after other works, had been extended beneath it. 

To invite the attention of others to an in([uiry I am no longer able to 
follow, I venture to offer comparisonB between the temperatures of water 
issuing from tite deepest works on two lodes at Eait Wheal Crofty in 
1838, and again at the same levels — somewhat extended-— in 1840, when 
one part of the mine was twenty, and the other thirty fatboma deeper ; 
and between tbe streams entering the bottom of Wheal Vor in 1S38, 
and at the same depth in the present year ; the works having been in 
the interval considerably lengUiened and deepened. 

East Wheal Crofiy. 1838.[| 18iO.|| 

In greenstone. Deplb. Depth. 

Fatboms. Temp. Pathams. Temp. 

Longcloee, engine lode, copper ... 86 6'SB 85 60' 

115 64- 

Trevenson, Reeve's lode 116 69- ItS 6^- 

„ „ ,. ... 135 70-76 

* Read at the ADiiu&i Meeting of tbe Royal Institution of Carowall, 13Ui 
Uay 1859. 

t " Annalea des Mines" (!•" S4rie), III., p. 699. 

t Cornwall Geol. Trans, II!., p. 318. 

% MrFii,CoriiwttllGeol. Trans. II., pp. 14-19. Ibid. lU., p. 313. Dr— now 
Sir John.— Forbes, Cornwall Geol. Trans. II., p. 159. Mt Mo;U, Cornwall Geul. 
Trans, II., p. 404. Dr Barhani, Coriiwall Geol. Trsns. III., p. ISO. 
Cornwall GboJ. Trans, V., p. 395. 
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69- 321 75- 

Thus, on the long Eogine-lode at Kant Wheal Croflif, the temperm- 
ture at the bottum was 63°'5 when in 1838 that part of the mine waa 
8o fathoms deep ; but it had fallen to 60° at that spot in 1S40 when 30 
fathoms deeper; ;et at the bottom it wae 61° wLen in 1810 it waa 
lis fathoms deep. • 

At Reeve's lode in the samo mine it nas at the bottom 69° when in 
1838 that part of the mine was 115 fathoms deep ; hut it had fallen to 
63° in that spot in 1810 when 20 fathoms deeper ; jet at the bottom it 
waa 70'''75 when in 1840 it was 135 fathoms deep. 

On the Main lode at Wheal Vor the temperature at the bottom waa 
80°-5-81'' when in 1838 the mine was 240 fathoms deep ; but it had 
fallen to 71" at that level in 1859 when 81 fathoms deeper ; jet it had 
advanced to 91° at the bottom in 1859 when 321 fathoms deep. The 
water discharged bj the pumps at the adit in 1838, when the mine 
was 210 fathoms deep, was 69' ; but in 1859, when the mine waa 321 
fathoms deep, it had advanced to 75°- 

It has long been known that, independent of their conducting powers, 
the differing compositions and structures of varions rocks, by affording 
greater or less facilities for the ascent of water and vapour, act no un- 
important part in transferring towards the surface of the earth a portion 
of that heat which prevails within it ; and that, modified bj local in- 
fluences, each furmation thus possesses, as it were, its own peculiar distri* 
bution of temperature. The operations of mining open to these Tehicles 
of internal heat freer channels of circulation than the natural joints and 
crevices ; thej thus disturb to a certain extent the normal equilibrium 
of temperature in their neighbourhood. As, therefore, each succesaire 
extension of deeper works intercepts the ascent of warm streams, the ori- 
ginal bottom becomes cooler. 

The foregoing observations clearlj indicate as well the cooling effeota 
of this interception, as the important ditferences which sometimes ocenr 
within verj short distances, in rocks and veins of the same character ; 
but they are neither numerous nor Taried enough to show at what depth 
below the level affected the intercepting influence begins and ceases. 
But notwithstanding a sabsequent extension of deeper works may have 
thus cooled tbe previous bottom, it still maintains a higher temperature 

• Cornwall Geological Transictions, V., p. 391. , " ' 

t For Chia series of observations, mtde hj parmUBion of my friend Gaor;^ 
Ho^ei, fiaq., Chairman of the Wbeal Vor Board of Directioo— with the Muna 
lailrumeDts nwd in 183S~1 am indebted to Captain Francis Franels. 
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than the mean at BhalloiraT pHti of the mine : a further proof that the 
tPmperatBrc of mines prngresaivelf inoreases with their depth — a general 
fact already gustained bj irrefragible evidence from every quarter of 
the globe. W. J. Hknwood. 

3 ClareDce PUcti, Peounce, lint Jfay 1859. 



Frederick Henrj Alexander Baron Humboldt, the most learned man 
of the present age, wu bora at Berlin on 14th September 1760, and 
died on 7th May 1859. He lost hia father when he was 10 years old ; 
his mother was a cousin of the Princess Bhicher. From 17S7-1789 he 
studied at the ITniTereities of Frankfort-on- the -Oder and Gottingen, 
when, among others, he had for his teachers Gottlieb Hejne and Blumen- 
bach. During his holidays he made geological excursions in the Harz 
and on the banks of the Rhine, and published a work on the Basalts of 
the Rhine, which was the first of his publications. Jle early displayed 
a taste for traTelling. On this subject he says ; — " Brought np in ■ 
country which has no direct communication with the ralonies of the two 
Indies, an inhabitant of the mountains, removed from the coasts, I felt 
the progressive development in me of a real passion for the sea and for 
long voyages. A taste for herboriiation, the study of geology, a rapid 
tour made in Holland in spring 1790, in England and in France with a 
celebrated man, George Forster, who had the good fortune to accompany 
Captain Cook in his second voyage round the world, contributed to give 
a determined direction to the plans for travelling which I had formed at 
the age of 18. It was no longer the desire of agitation and of a wander- 
ing life, — it was that of coming into immediate contact with wild nature, 
majestic and varied in its pTodnctiuns ; it was the hope of finding some 
facts useful to the sciences which made me constantly sigh for an oppor- 
tunity of visiting those beautiful regions situated in the torrid zone. My 
circumstances not permitting me to execute then the projects which oc- 
cupied my mind, I had leisure during six years to prepare myself for 
the observatiooB which I hoped to make on the new continent." 

After his return from his excursion with Forster, Humboldt, destined 
at first for financial occupations, passed some months ia the school of 
Busch and El.eling at Hamburg. From June 1791, however, he attended 
the lectures of the celebrated Werner in the Suhool of Mines at Freibei^, 
where he enjoyed the friendship of Leopold Van Buch and Andr^ de Rio, 
During his sojourn in Freiberg he devoted attention to the subterranean 
Flo^a, and published a work entitled, " Specimen FIotec Subterranen 
Fribergensis," which he dedicated to his master, the celebrated botanist, 
\VilldBno». From 1792 to 1797 he occupied the positi.m of Director- 
General of the mines of Anapach and Bayreuth. In 1793 the experi' 
ment of galvinism attracted his notice, and be wrote a work on the irri- 
tability of muscular fibre, &c. He was a fellow -labimrer with Schiller in 
the periodical entitled "The Honrs." 

[o 1796 the death of his mother seems to have excited more fully his 
desire to traveL He studied astronomy nndertbe Baron Von Zaoh ; and, 
after some months' sojourn in Jena and Vienna, he started with his friend 
Von Buch for Italy, with the view of studying the volcanoes. He was, 
however, prevented by the wars which prevailed at that time from ac- 
complishing his object; and he passed the winter of 1797-98 at Salzburg 
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and Benhteagaden, daroting hia atteatiou to meleorologr. He wu in- 
Tited bj Lord Bidatol to join &n expedition which be wu abont to under- 
take to the upper parts of Egjpt. He accepted the invitatioii, and re- 
puted to Fatia for the porpoae of getting the neoessuj inatnunentt, 
when he learned at one and the same moment, in May 1798, that 
Buonaparte had departed for Egypt, and that the Earl of Briitol had 
been arrested at Milan. He reeeired a hearty welcome in Paris from 
Laplace and Berthollet, and made the acquaintance of Aim6 Bonpland, 
his fatnre companion in traveL He passed the winter of 1798-99 in 
Spain with the last-named Mend. On 5th Jime 1799 he embarked with 
Bonpland in the Spanish frigate PizEant, and proceeded to Strata Cnu, 
which he reached on 19th Jane. The two friends aacended the Peak of 
Teneriffe. On 16th July they reached the Port of Omnana in Sonth 
America, and daring eighteen months they were employed in exploring 
the provinces of the SUte of Veneznela. In February 1800 they 
vent to Caracas, and visited the coantiy between the Orinoco and the 
Amazon. Hegiresaglowingdescriptionof thisjonmey inhis "Tableaox 
delaNatore." The basin of the Orinoco vras fuUy explored. He traversed 
by rivei navigation 2301 geographical miles, from the Rio Negro, by the 
Cassiquiaie river, to the Orinoco. Hamboldt subsequently went to Ha- 
TannaJi, and proceeded to Callao and Lima in Peru. At Callao he was 
enabled to make an important observation relative to the paaaage of 
Uercnry over the sun'a disk. 

After two months' navigation on the Magdalena River, he vimted the 
plateau of Bogota. Passing over the Cordillera of "Qoindiu, the volcano 
of Popayan, the Paramo of Almagner, the high plateau of Los Pastos, 
he reached Qnito in January 1802. Doting five months he explored 
the valley of Quito, and the chtun of volcanoes on the anuwy sununtla of 
the Andes, He ascended Chimborazo, and reached an elevation higher 
than had been attained by any one, but was- prevented by a crevasse 
from attaining the sanunit of Uio peak. 

He descended by Cnenja and the Cinchona forests of Loxa to the Valley 
of the Amazon near tFaen de Bracamoros ; then traversing the plateau of 
Caxamarco, he reached Micnipampe and the western slope of the Cordil- 
leras of Pern. From the Alio de Guangamarea he first had a view of the 
Pacific Ocean, an event which is graphically detidled in his " Tableanx." 
On 23d March 1803 Hnmboldt and hia companions arrived at Acapulco 
after having touched at Callao and Guayaquil; they then visited the 
capital of Mexico and the volcano of SornUo. After ascending the vol- 
cano of Toluca, and of Cofre de Perote, he proceeded by the oak forests of 
Xalapa to Vera Cruz. On 7th March 1S04 he quitted the coast of 
Uezioo and sailed for Havannah, where he spent ten months ; then he 
embarked with Bonpland and Montnfar for Philadelphia, and received at 
Washington a hearty welcome from Jefferson, Leaving America on 9th 
June, he reached Bordeaux on 3d August 1804, after having been 
absent from Europe for five yeara. 

The results of this tour, so important in a geographical, ethnological, 
geoh^ioal, and zoological point of view, have been given in his admir- 
able works,— (1.) "Voyages aux Regions Bquinoctialea do Nouveau Con- 
tinent ;" (2.) " Vaes des Cordilleree et Monoments des Penples Indigenes 
de I'Amerique ;" (3.) " Recneil d'Observationa de Zoologie et d'Anatomia 
Conipar6e;" (4.) "Essai Politique surRoyautnedelaNouvelleEspagnei" 
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(A.) " RMueil d'OlwwTatioiu AitraDouiqaeB ; " (6.) " Phjtique G^nSrale 
«t Gaolgiqne ; " {7>) " Euai inr U Oet^nphie dea PUntes." 

Humboldt may be said to have been the first who attended to this 
lattei deputment of ■eience. It ia deTeh>ped in hie " PUntea Equinoc- 
tials ;" his "Monograph of Melutomacen," &o. ; hii " Kova Gen^ia et 
Speciei;"lus " Sjnopsia of thePlantaof the New World," a o. All these 
workB were pobluhed bj him during his stay in Paria iiom 1305 to 
1827. 

Daring Ihis time he alao found lelaore U> attend to chemittrj. He 
-made a tooi in Italy with Gaj-LuiMO and Von Biich, and visited Vesu- 
riaa. He aooompuiied bia brothei William in hia emhaaay to London 
in 1811, and undertook aereralezcnraionB in EngUnd and Germanj with 
.Arago and Valenciennes. 

In 1827 he lettled finallj in Berlin, and became a Mend of the n>7al 
fomtlj of PmauA, oceapying an important position as Couniellor of State. 

In 1829 he explored Central Asia with Ehrenberg and Goatavue Koae, 
nnder the auapioea of the Emperor NicaUa, vUiting Moscow, the Ural 
and Altai Monntaina, and the empire of China; also visiting the ateppee 
«f Aatrakan and the Caspian Sea, traTelling moie than 2300 geogra- 
phical milea in the ooniae of nine months. He communioated the prin- 
eipal realiltB of the expedition in hia " Asie Central, ReohercbeB but lea 
Cbaines de Montagnee et la Climatologie Campari," Thia jonmej 
to Asia also enriched hia " Anaihten der Nator." In this jonniej be 
completely demolished the pretended plateau of Central Asia, which had 
been believed by all geographers from the time of Marco Polo. 

In 1843 he published his " Carte dea Chaines des Montagnea et dea 
Volcanea de I'Asie Centrale." In thia map he marked the mean direo- 
tion and heights of tbe mountains, and represeoted the interior of the 
Aaiatic oootinent from 30° to 60° lat., between the metidiana of Pelun 
and Chenon. The Academy of St Petersburg, as the reaolt of this ex- 
pedition, established, at the su^eation of Humboldt, magnetic and me- 
teorological stations from St Petersburg to Pekin, 

After tbe revelation of 1830, Humboldt was sent by Frederick- William 
III., as a special ambassador on the part of Prussia, to Tecognise Louis 
Philippe. He continued afterwards to pay an sjonual visit to Paris. Hip 
last sojourn in Paris was in 1847-48. In 1841 he went on two occasions 
to London with Frederick- WilliuD IV, and ta 1845 he viajted Copen- 
hagen. 

He who had thus about fifty years before explored the New Wgrld, 
and at the age of sixty visited Central Asia, now oommenced, at the age 
of eighty, to pais in review all the knowledge which bad been acquired by 
man relative to tbe heavens and tbe earth, in his immortal work entitled 
" Cosmos," the first volume of which appeared in April 1845, and the 
fourth at the beginning of I85S. This work oontains an epitome of the 
pbytiotl history of tbe globe, and is a wonderful monument (^ the author's 
powers even at the age of ninety. 

A writer in the Daily Newt makes the following remarks regarding 
him : — " His frame wore wonderfully ; and there waa no sign of decay of 
external sense or interior &onlty while younger men were dropping into 
the grave completely worn out, He was tbe last of the contemporurtea 
of Goethe ; and aa the tidings cane of the death of each — philoaopber, 
poet, stateaman, or soldier— Humboldt raised his head higher, seemed to 
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feel jouQger, Bud, aa it wew, prond of hftTicg oatliTed so manj. If 
silent, he was kind and gentle ; if talkative, he would itutle hie hearers 
with a Btor7 or leene fioin a Siberian ateppe or a P^uTiao river^Bide, 
fresh and aeotmte as if witnessed la«t year. He forgot no names or 
dates, anj mae than facts of a more intcrestiiig kind. In the street, be 
wai known to etery reaident of Berlin and Potadam, and was pointed ont 
ta all Btrangen a* he walked, bIowIj and firmlj, with hia mastiTe head 
bent a little forward, and hia hand i^ hia back holding a pamphlet. He 
was fond of the society of joncg men to the last, and was often fonnd 
present at their scientific processes and meetings for experiment, and 
nobody praeent waa more unpretending and gay. He has been charged 
with putting down all talk but hia own ; bat this was the natural mistake 
of the empty-ininded, who were not qualified either to listen or talk in 
his presence. There waa no better listonra than Hnmbtddt in the pn- 
senoe of one who had anjihiog wwrtb bearijig to aa; oa anj anlgect 
whatever, 

" It is a great thing for Qermanj that, at the period when the national 
intellect seemed in danger of evaporating in dreams and vapours of 
metaphjsics, Humboldt arose to connect the abstract facultj of that na- 
tional mind witb the mBterial'os which it ought to be employed. The 
rise of BO great a naturalist and Initiator of physical philosophy at the 
▼ery crisis of the inteUectoal fortunes of Germany is a blessing of yet 
onappreciated value ; nnappreciated, because it is only the completion of 
any revolution which ckd reveal the whole prior need of it. If Alexander 
Humboldt Buffered, more or lees, from the infection of the national un- 
certainty of thought and obscuri^ of expression, he conferred infinitely 
more than he lost by giving a grasp of reality to the finest minds of his 
country, and opening a brood new avenue Into the realm of nature to be 
trodden by all people of all times." 

C. A. Agardh. — Carl Adoiph Agardh, Professor of Botany and Boral 
Economy in the University of Lnnd, Sweden, jras bom at Bastod in 
Harland, 23d January 1785, and he died 28th Janoaiy I8S9. He pro- 
secuted his studies at the University of Lund, which he entered in 1799, 
and devoted his attention in a special manner to natural history and 
mathemalics. In 1807 he taoght mathematics in the University. His 
fhvourite science, however, was botany. After a visit to Olaf Sworfa at 
Stockholm, he entered upon the study of the Algte, and in this deportment 
he acquired a well-merited reputation. He travelled on the Continent, 
and on his return to Lund was nominated Demonstrator of Botany. In 
1812 he became Professor of Botany in the University. He now la- 
boured oBsiduonsIy at the classification of the AlgiB. In his " Synopsis 
Algamm Scandinavis " he developed his system of arrangement. He 
subsequently published his " Species Algarom," " Icones AJgarum," and 
lastly, hia " Systema Algarum," which appeared in 1827. He published 
^so works on the physiology and morphology of plants, as well as on 
systematic botany. He became a member of the Swedish Parliament in 
1817, and zealously advocated all measures which tended to the public 
welfare. In 1816 he took orders, and in 1837 was consecrated Bishop 
of CarUtadt. He was much interested in education, and in the im- 
provement of schools. He strongly urged the propriety of introducing 
modem science, and asiiedally botany, into elementary education. 

He did 'mncji to promote science in Sweden, and his death is a na- 
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tionftl loM. A Swediih aorretpondent, writing to Dr Hooker, wjs, " Ha 
WM B lingulat man, in lome reapacta & flnt-nte geniiu, but s very pocn- 
liar one. Am a joatb he itndied nwthemstics, and wrote Kma duserti- 
tions on that aabjeot; then heuing that botan; wu a veiy difficnlt 
tciouee, he determined to abow the little world ot Lund that in a yety 
ftw month* he oould maater the acience. Thera are probablj few 
anbjeota of homan knowledga on whioh he haa not ventured to writo. 
He wta erer genial, with light, ^orkling wit and good bnmooi," 
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The Raw Products of India suited to tJie Marmfactwring 
Wante of Great Britain. Part I. By Alex. Huntee, 
M.D., F.RO.S.E., Madras School of Industrial Arts. . 

Fibrotts Plante. 
There is perhaps no quarter of the globe so well adapted to 
Supply the raw nia.terials employed in the manuf^tnres of 
Great Britain as India ; whether we look to the large extent 
of its territory— embracing as it does so many thousands of 
square miles ; to its varieties of temperature, elevation, climate, 
and Boil — presenting all the characters both of tropical and 
temperate regions; to thegeological and mineralogical features 
of the country ; or to its teeming population, we are presented 
in every aspect with all the requisites for the amelioration of 
a country which may, by God's blessing, and by our judi- 
cious management, be made to contribute moat materiallyto 
the future prosperity Kot only of Great ^ritun, but t)f India 
herself It does not appear to be generally known how much 
has already been done ,by the late goveruinent of India, as 
well as by private European and native enterprise, to develop 
the resources of the country. On a recent tour through the 
manufacturing districts of England and Scotland, made by 
the author, for the purpose of ascertaining what raw products 
from Southern India were suited to the manufacturing wants 
of Great Britain, one of the first observations recorded waa, 
that many of the raw products of India, some of which are 
already well known in the markets of Europe, might be sup- 
plied in much larger quantities, and in some instances of 
better quality than at present, if arrangements could be 
made for giving publicity in India to the requirements of our 
NEW SBBiEs. — VOL. 3t. so. I. — ccTOBEn 1859. ?^OOqIc 
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mumfttitorera, and if the latter could assist the Qativee in 
preparing the raw materials so as to be snited for msnafBc- 
taring porposes. There is no denying the fact, that much 
of the raw produce of India is inferior to that of other 
couDtries, chiefly from the want of soitabie machioerj, skill, 
care, and cleanliness in preparing it for the market, or from 
deficieat means of packing and exporting it. Onr meTohants 
and manofactarOTS are becoming aware of this, and efforts tit 
being made to remedy the evil ; this has been effected par- 
tially and locally, hnt by no means to the extent which ia 
desirable. In describing t^e rarions raw prodocts, we 
shall attempt hereafler to point oat and to illustrate the kinds 
of machinery and the processes in use amongst the natives; 
and we hope that the very crudity and clamsiness of many of 
the means employed will do more to attract attention to the 
subject thui any eloquent appeal or well-written description. 
What is most wanted, in the first instaDCe, is, that a plain and 
truthful statement of facts should be laid before the public ; 
and we have sufficient confidence in the enterprise, skill, and 
energy of our merchants and manufacturers to lead us to 
believe that they will take the safest and the most efficient 
steps for procuring regular supplies of those materials suited 
to their own immediate wants. 

CoKon from India. — GoTemment has already expended 
large sums of money in trying to improve and extend 
the culture of indigenous, American, and Bourbon cotton, 
and in bringing 'to notice the best modes of cleaning it for 
the Enropeao market. For many years past the benefits 
of this have been felt in England by an increased supply of 
cotton from India, and by an improvement in the quality, aa 
well as in the modes of culture and packing. The American 
and Bourbon species of the cotton plant have also been exten- 
sively introduced into India, and the experiments conducted 
by government in the various cotton farms, established at 
Coimbatore and in other parts of India, have been taken ad- 
vantage of, both by enterprising Europeans and natives, who 
are doing their best to extend the cultivation and to improve 
the quality of the cotton produced. It does not seem to be 
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generall; known in England, that the flootaatioQB in the prio« 
of cotton from India (dependent in a great measure on the 
snpply of American cotton of better qnality) have shaken the 
confidence of the natives in the value of this product as a safe 
inveatment for their capital. I believe it is now an esta- 
blished fact that, when the price of the East India cotton falls 
in Liverpool to 6d. per ponnd, it no longer proves a remune* 
rative speculation for the merchant in England and the 
merchant in India who order it, the dubash or banian who 
collects it, the underwriters who ship and insure it, the wealthy 
native who sends it from up country and pays advances for 
its growth, and the poor ryot who cultivates it. Now, as all 
these parties have to get their profits out of the cotton before 
it comes into our factories, can we wonder that it does not 
always pay its expenses, or that a few handfuls of dirt fre- 
quently find their way into the bales before the cotton reaches 
its destination % Samples of the different cottons of America 
and India are being collected, along with other raw products 
used in the manufactoriee of Great Britain, and the natives 
wiI^be rather snrprised, in some instances, to see the differ- 
ent states in which their cottons come into the markets of 
London, Liverpool, and Glasgow, compared with the cottons of 
other countries. It may not be amiss to inform our men of 
blisiness, that a large and promising trade In cotton is now 
opening up with Chinsi from some parts of Bombay and 
Madras, and that lands are now under cultivation in -the Tin* 
nevelly, Salem, and a few districts in southern India, for the 
growth of the coloured nankin, and some of the native and 
hybrid cottons, whiph are shipped to China, where they find 
a more steady market than in England. The natives of 
India are also sending their raw cottons to England to be 
spun into thread for their own weaving, and are turning their 
attention to the extended cultivation of flax, jute, hemp, and 
^ilk ; and to the manufactures of sugar, indigo, aqd aaltp^trei 
which appear to hold out prospects of being more remune- 
rative than cotton. Those who are deeirous of further infor- 
mation on the subject of the cultivation of cotton in India, 
would do well to consult the Keports on the Cotton Farms in 
Bengal and Coimbatore; iJie Productive Besources of Indi«»' 
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and the fibrous Platits of India, published hj the late £>r 
Forbes Boyle ; and an admirable paper on the sabject, fre- 
pored for the Royal Society of Arts, by Dr J. Forbes Watson, 
and published in their " Transactions," February 1859. The 
Manchester and Liverpool merchants, and one or two Cham- 
bers of Commerce, have been getting up an agitation on the 
subject of cotton from India, but they seem to be ignorant of 
what the government of India hare already done for the de- 
velopment of the resources of that country. Meetings, agita- 
tions, and addresses to the Council of India, or to tlie Houses 
of Parliament, will not do rnueb to increase the snpply.of cot- 
ton from India. The chief obstacles at present to the ex- 
tended cultivation are, the fluctuation of the prices in the 
English market, from the cotton coming in ecnupetition with 
superior qualities from America, and the number <^ parties 
who have to be paid their profits out of it before the cotton 
reaches this country. If arrangements can be made to lessen 
this part of the heavy expenditure, and to provide for more of 
the profits reaching the poor ryots Who cultivate the cotton, 
there is no doubt that the supply will keep pace with that of 
other products from India. 

Hemp, Jute, Flaa, and Aeir aahatitutet. — Another large 
and important class of Indian raw products, suited to the 
manufacturing wants of Great Britain, is the Fibrous 
Plants. Nearly all parts of India produce fibrous plants 
suited for weaving, cordage, or the manufacture of paper, 
and for many years past these have been attracting the 
attention of Government and of the manufacturing com- 
munities, both in India and in England. The London Ejdii- 
bition of 1851 gave a great stimulus to this branch of 
industry, both in Bengal and Madras, and the result has 
been, that materials for every description of textile mannfae- 
tore, from the coarsest packing cloth to the finest csmbrie, 
have been discovered, and many of them have been proved to 
be well suited for manufactnriDg purposes. A few are already 
introduced into the manufactures of Great Britain, and others 
are steadily gaining favour in our markets for special pur- 
poses of manufacture. Among the most important of these 
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xs the Jute of Bengal, a kind of hemp which is foand to be 
'well adapted for many of our coarse fabrics. Within the ' 
last few years a large trade in this material has sprung up in 
Dundee, and the rapidly-increasing demand for the jute shows 
-what the energy and perseverance of one or two practical men 
can accomplish when directed in the proper way. We had 
the pririlege in October last of inspecting some of the largest 
manufactories in Dundee, and of meeting the prineipal mer- 
chants and manufacturers of that town, and of subsequently 
corresponding with the Chamber of Commerce through their 
secretary, who has kindly furnished the following atatistios 
of the jute trade of Dundee : — 

37,800 tone. 
30.000 „ 

Leaving for other plftoes . . 7,800 „ 

The quantity shipped from Calcutta to this country from 1st 
October 1858 (the coming in of the new crop) to 31st March 
1859, amounts to fully 300,000 bales, or 40,000 tons, being 
the greatest quantity ever shipped. For alt coarse purposes 
jute does better than flax or tow, and is now extensively em- 
ployed in making pack-sheet, bagging, sacks, &c. The 
importations of it have gone on steadily increasing for tixe 
last few years, as will be seen from the accompanying 
tables : — 

In 1833 1,136 tons. 1 In ISIB 9,220 tons. 

1842 2,740 „ 1848 8.90O „ 

1844 3,500 „ I 1852 16,980 „ 

The following table shows the consumption of the United 
Kingdom, and of Dundee, for the last four years : — 

United Kingdom. 

leu. ists. use. ibst. 
Stocks in London and Liver- 
pool at latJoniiary 7,736 11,518 8,301 8,231 tons. 

Importation of United King- 
dom 24,086 26,964 36,554 32,300 „ 

31,872 38,482 44,855 40,531 „ 
Stocks in London md Liver- 
pool at 3lBt December.... 11,518 8,301 8,231 9,457 ., 

20,354 30,181 36,624 31,074 „ 
Coneumption of Un ited King- 
dom 162,655 226,357 274,680 233,055 bal«. 
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Imported 16,000 30,8M Sl,031 24,340 tuu. 

124,425 194,205 232,732 182,550 briw. 

Th« aboTe will shoT how osefal a fibre may become sfber 
being known ; and it ma; be Ter; properly asked, why should 
we net be Bnpplied with many other fibres from India T 

Before proceeding to consider the other fibrous materials 
which might be Enpplied from India, it may not be oat of 
platie to mention, that, after the distribation of the awards 
from the London Exhibition of 1851, the natives of Southern 
India discovered that many of their raw products from ike 
vegetable, animal, and mineral kingdom* had attracted 
attention in England. With the view of keeping up the 
interest that had been excited amongst the nativee, it was 
resolved by the Madras government, at the suggestion of 
Lord Harris, who was then the governor, to hold exhibitions 
of raw produce, arte, and manufactures at Madras every 
second year, and to have local exhibitions in moat of the 
large districts throughout the presidency every year, at which 
prises wer« liberally awarded. An exhibition of European 
and Indian arts and manufactures had been held previously 
in Madras, and had proved euccesiful. The Madras Museum 
had also been enlarged, and was visited by great crowds of 
natives daily ; it was therefore apparent that objects of this 
kind might be made beneficial both to Great Britain and to 
India. Four exhibitions have been held at Madras, and others 
at seventeen stations throughout the presidency.' A number 
of local museums of raw produce have also been established 
in Southern India, and the beneficial results of this measure, 
suggested and carried out by Lord Harris, have already been 
apparent in several ways, one of which was, that while the 
mutinies were devastating Bengal, the Europeans, East 
Indians, and natives of Southern India were united in 
friendly harmony, aiding each other in attempting to bring 
to notice the resources of the country, and in supplying many 
of them to the Bengal government At one of the Madras 
exhibitions, three steam-engines and a great deal of Europeui 
machinery were exhibited at work, and lectures and demon- 
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strfttions were giren, usually to crowded audiences. One 
department that appeared to excite very great attention was 
the cleaning of fibres, and the following machines, which had 
been made up in Madras, were tried in competition to ascettaio 
which was best soited for particalar kinds of fibroos plants. 



Suggestions for Cleaning Fibrous Planlt for Cordage and 



Many Indian plants yield fibres well suited for cordage, 
weaving, and paper making. There is a considerable demand 
for materials of this kind in Europe, but the ordinary processes 
for preparing them do not yield fibres sufficiently clean or 
strong to pay for the expenses of freight and preparation. All 
steeping and rotting of plants is bad in warm climates, as pur 
^facUon usually commences' soon after fermentation, and the 
fibres become dirty, stifi", and harsh, or even brittle, after being 
long soaked. The reason of this is, that the sap of the plant 
becomes sour and of a dark colour within a few days, and 
thus destroys the fibre ; the great object, therefore. Is to remove 
the bark, sap, and all impurities from the fibres as soon aa 
possible after the plant is cut. 

Selection and Cutting of the Plants. — The best fibres are 
obtained from plants when in full vigour ; yovmg plants yield 
fine bttt weak fibres ; old plants, coarse and often discoloured 
fibres. No more of a plant must be cut than can be cleaned 
in two days, as the sap soon dries and discolours the fibre, 
and the labour of cleaning is thereby increased. If a large 
quantityof a plant has been Fig. i. 

cut, a number of coolies 
must be set to clean it as 
soon as possible, and it 
should be kept in a shady 
place to prevent drying 

and discoloration. The KdItm for Cutting PUnia. 

best kinds of knives for cutting plants are of these shapes. 

Beating of the Cut Plants. — Plants should be well crushed, 
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beaten, or bruised as soon as possible after they are eat. 
The simplflst and 
cheapest apparatns 
for thiB purpose is / 
a plain board and uL^ 
a wooden mallet, 
like the accom- 
panying. 

Children may be Boud uid Hkiiat. 

employed to beat plants on boards till the pnlp and fibre are 
thoroughly crushed. The plant must then be taken in small 
handfuls at a time, and scraped on a board. The Bcraper 
is made of hoop-iron, let into a 
piece of wood, and sbonld be 
held in the right band, the i 
bundle of fibres being in the 
left ; these most either be drawn 
briskly between the scraper and 
the board, or laid flat on the board, and the scraper drawn 
over them till all the pulp is removed. 

For bruising hard, strong plants, or barks of trees, a heavy 
wooden mallet, like one of the accompanying, will be required ; 
the comers are sometimes of use for separating the bark from 
the wood, and as soon as this is effected, the woody part 
should be thrown aside, and the flat surface of the mallet 
used for crushing the bark. 







Another mode of crushing plants, so as to destroy the pnlp, 
is to pass th^m three or fonr times between the wooden rollers 
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of the commoD sugar-cane mill. The; must then be laid upon 
a Sat board and well 
scraped till the pulp 
is removed from the 
fibres. The longest 
fibres may then be 
taken in handfiils and 
tied into bundles, the 
shorter fibres being 
tied into separate 
bundles, as being of an 
inferior value ; these 
bundles must be well washed in water, and allowedj to 
soak for an hour ; they are then to be washed in clean water, 
and bung up on ropes in the shade to drj ; if they retain any 
green colour or impurities, these must be removed by scraping 
and washing. The scrapings, which contain a good deal of fibre, 
must be well beaten in a heap, till the loosened palp, bark, or im- 
purities can be thoroughly shaken out; they majthen be thrown 
into a tub ofwater and well washed; if the green pulp or any im- 
purities still adhere, they must be again well beaten on the flat 
board, shaken, again washed and laid out on clean cloth in the 
shade to dry ; fibres must not be exposed to the sun until they 
are thoroughly cleaned, as the least remaining sap discolours or 
stains them. The longest and cleanest fibres are the most 
valuable for manufacturing purposes. The fibres obtained 
from the scrapings being short and entangled, can only be 
used as tow for packing or stuffing purposes, or as a material 
for paper making. 

By the processes above described, which are within the 
means of the poorest classes, clean, strong, and pliant fibres 
can be produced from a great variety of plants ; the processes 
are particularly suited to the cleaning of the Plantain, Aloe, 
Marool, and similar pulpy plants- To be worked economi- 
cally, a good deal of the beating and crushing should be 
performed by children or boys, and the greatest cleanliness 
must be enforced, the scrapings and washings being removed 
every day and used as manure, the workshop floor being well 
crashed, and the apartment freely aired and ventilated, as the 
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eCBuvia from decajing vegetable matters soon become ofFen- 
sive, and are apt to induce a bad kind of fever. The cleaning 
Bhonld always be carried on in open well-pared sheds, and 
■with a plentiful supply of water ; an earthen or sandy floor 
soon soaks up the moist pulp, and becomes very unhealthy 
and offeDBiTe. 

By way of economising labour, and obtaining larger quan- 
tities of fibres than can be procured by the above processes, 
some simple kinds of machinery have been invented, which ex- 
pedite some parts of the Pig. e. 
cleaning. One of these 
is a crushing cylinder 
press, wiUi two grooved 
rollers of hard wood, 
the upper one of which 
moves upon a strong 
steel spring, while the 
lower one is turned by a 
lever handle with four 
spokes. The plant to be 
crushed is passed three 
or four times between 
the rolling cylinders, 
and when thoroughly 
bruised, the pulp and 

impurities are scraped crushing CyiiDder Pre». 

away on a flat board, as above described. The principle is 
much the same as that of the common sugar-cane mill, but 
the grooved cylinders act more eflfectually in «ru^ing the 
plant. 

The br^ is a machine that has long been in use in Euro- 
pean countries for cleaning flax. It consists of four pieces of 
hard wood, like the backs of swords, fixed on the end of a 
frame, which works upon another fixed frame with five similar 
pieces of wood ; these work in the interstices of the first by 
means of a joint at one end. The machine is supported upon a 
frame-work of planke by four strong legs; there is a treadle 
or foot-board for working it below, and a bent steel spring 
above for raising the upper or striking-frame ; the advantage 
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of these is that the machins can be worked fiither with the 
hand or foot. The plant to 
be crushed is taken in the 
left hand and is placed be- 
tween the two frames, the 
upper one being briskly 
bronght down upon the 
bundle, which is moved at 
every blow -until it is all 
thoroughly bruised. He 
plant is then passed on to be . 
scraped, or it may be placed 
. in water for an hour or two, '"° ''"''^■ 

till a considerable quantity has been braised. The water is 
then to be wrung out of it, and the bundles again passed 
under the brake, when the ptdp will be found to have been a 
good deal loosened from the fibres. The more quickly the 
subsequent processes ef scraping and washing are performed, 
the whiter, stronger, and more pliant, will be the fibre. On 
no account should the cleaning of fibres be delayed beyond the 
second day after the plant is out. 

Varioiie modifications of the brake have, been introduced 
at different times. One of these, which was simple and 
efficient, was shown by Mr Underwood at the Exhibition of 




Fig. 8. 




Hr TTodarwaad's Brake. 



1655; it differs tiom the ordinary brake in having a long 
lever handle and a steel ^ring between the hinge and the 



..Google 



1S4 



Dr Alexander Hunter on the 



grooved frames; the Utter were oorered witK Bheet-iron. 
This machine was found to be well suited for crushing the 
aloe, yucca, and strong, hard plants. 

A machine for breaking and preparing raw flax and hemp 
was patented bj Messrs Hill and Bundy. In this machine 
the frame A is made either of wood or metal, which supports 
two conical rollers B, these revolve independently of each 
other in brass bearings, a third conical roller D being simi- 
larly supported under the top piece of the machine E. These 
rollers may be made of hard wood or oast-iron, and the teeth 
must be so shaped and disposed with regard to each other as 
to have considerable play between them, so as to admit the 
plant that is to be broken „. . 

and prepared. This ma- 
chine is figared and de- 
scribed at page 221 of Dr 
Forbes Royle's excellent 
work on the Fibrous Plants 
of India. The upper piece 
of the machineE which car- 
ries the conical roller D is 
attached to the main frame 
by a moveable joint at one 
end, and at its other with 
an iron rod E, H, which is 
attached below to a treadle 
K, with a spring ; motion 
is given with the foot, while 
the plant to be cleaned is 
held by the hands between =*" "'^ ^'""^^'' rit>r^'*»H M«bin.. 
the cones- The operation may be commenced and continued 
for some time with the larger part of the rollers, and finished 
with their smaller ends. There was a modification of this 
machine in the Madras Exhibition of 1857, made at the 
workshops Dowlaishwarum. 

This machine is well suited for the cleaning of flax and 
hemp ; some of the strong Indian fibrous plants require very 
strong pressure or blows to crush the palp ; the grooved cylin- 
der press seems to be the best adapted for cleaning them. 
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Another procesB, patented by Mr Olcott, consists in passing 
kiln-dried tiaz in the stem between a seriea of thirty pairs of 
long-fluted wooden rollers, which so crush and bruise the stock 
that most of the wood drops from the fibre, and renders the 
process of cleaning it easy- 
It is DOW known that the more a fibrous plant is bruised, 
crushed, and knocked about while the sap is fresh in it, pro- 
vided the fibres are not cut across, the more easily is it cleaned, 
and the softer and whiter is the fibre. Another point of great 
importance is that the sap should be soon separated from the 
fibres, as it injures both their quality and colour when it 



Chetmieal and other Procesaea for Cleaning Fibres. — In 
addition to the simple mechanical processes just described, 
there are a few others that might he tried in India with a 
prospect of success. 

Watt's process consists of exposing fias to steam on per- 
forated plates in iron chambers for twelve or eighteen hours, 
then passing the stalks in small parcels under two pairs of 
heavy rollers, by which it is pressed into fiat tape-like bands 
and nearly deprived of its moisture; it is then hung up to dry, 
and afterwards cleaned by the ordinary process of scutching 
and heckling. 

Buchanan's process consists in steeping the plants in water, 
kept between 160 and 180 degrees of temperature, for four 
hours, then drying and cleaning the fibres in the ordinary 
way. The reason for regulating the temperature and keep- 
ing it below the boiling point is, to avoid the coagulation of 
the albumen, which would prevent the thorough removal of 
the sap and colouring matter. 

Mr Claussen's chemical process for cleaning fibres consists 
in boiling the cut and crushed stems of flax, hemp, or other 
plants, in a weak solution of caustic soda containing 1- 
2000th part of the alkali ; the fibre is then removed to a bath 
of dilute sulphuric acid, containing l-500th part of acid, in 
which it is boiled for an hour; it is next transferred to a solu- 
tion containing 10 per cent, of carbonate of soda, left for one 
hour, and again transferred to an acid bath for half-an-hour. 
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which complete! the process ; by this meftiis the fibre is eplit 
up ft&d divided in » moet remarkable manner, bat at present 
the expense of the mineral acids ironld prerent this process 
from being remunerative in India. Dr Royle, however, sng- 
gests that modificationB of this method might be tried with 
dhob«ee' earth, or omde carbonate of soda and vegetable acids, 
as that from the Cicer arietinum or Bengal gram bnsh. Wood 
ashes and the bruised leaves of the tamarind might also fur- 
nish materials of a similar kind ; but if processes of this kind 
are to be followed in India, they most be expeditiously com- 
pleted, as they are apt to caoae discoloration, if the plants 
are left in- a wet state for more than two days- 
Preparing Fibree for Manufacturing Purposes. — ^The ge- 
neral complaint made in the European markets against fibroaa 
substonces sent from India is, that they are dirty, weak, and 
almost useless, from faulty modes of preparation and slovenly 
packing. In fact,theyare for the most part so crude and harsh, 
that the bales look like so much rubbish. 

Little or no trouble has been taken to render the fibrous 
asbstanoes with which India abounds fit for any bat the com- 
monest kinds of rope. A few bales and samples, however, that 
have been carefully prepared and shipped on different occa- 
sions, have satisfied the European manufacturers that India 
produces many nseful fibres that are fit for the finest descrip- 
tions of weaving; bat unless they be cleaned and prepared for 
the market carefully in the first instance, or while the plant 
is fresh and moist, no subsequent amount of labour or expenie 
will fit them for any manufacture except paper, and even for 
that the Indian bales are in general so indifferent, from their 
dirty colour and rotten or brittle condition, that they can 
only be used for coarse packing-paper or pasteboard. 

If the instructions which have already been given for 
quickly bruising, scraping, and washing away the sap and im- 
purities from the fibres on the day when the plant is cut, be 
carefully attended to, every part of the plant can be made use 
of, and the results will be satisfactory. Thus, good, clean, 
strong, and pliant, or even silky-looking fibres are produoed. 
The scrapings, if well pounded, shaken, beat, and washed, 
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yield a white tow fit for pikcking purposes or paper-toftkiag. 
The washings and scrapings of many plants are nsofnl for 
feeding animals when fresh, and thej make an ezcellent 
liquid manure when sour. The wood, bark, and leares of the 
plants may be ased as fuel ; but in this, as to other manofac- 
tures, expedition, care, and cleanliness are the great requi- 
sites. The results of instructions on this subject, giren in the 
Jury Reports of 1855, have been most satisfactory, and some 
of the fibres contributed to the present Exhibition of 1857, 
which have been prepared a<!cordiug to these instructions, and 
with some of the machines made in the School of Arts, or 
from working models furnished, prove that great improvements 
may be made in this department of industry, and that India 
might be made to yield much larger supplies of fibrous sub- 
stances, fit for manufacturing purpoBes,if a little more attenti^m 
were bestowed on the early processes of preparation, and capital 
laid out in the erection of proper workshops and machinery. 

It has been found on trial, that the same simple rules that 
are applicable to the cleaning of one plant, are applicable, with 
some modifications, to alt. Barks of trees, or shrubby plants 
with bark, boon, or pithy stalks, require various forms of ma- 
chinery to separate these. Thus, for flax, a scutching-block 
and wooden knife hare 
long been in use. Fig. *' 

10 represents a board 
set upright in a block 
of wood so as to stand 
steady; a horizontal 
slit, which is thin at 
the edge, is cut in it 
about threej feet from 
the ground. The bro- 
ken and washed flax, 
after being allowed to 
dry for an hour or two 
in the shade, is insert- 
ed in handfuls through Scntching-Block uid Knife, 
this slit, so as to project to the right, and a flat wooden sword, 
8 or lOjinches broad, like fig. 10, C, is used for striking the 
fiax parallel to tlus board and close to the slit, so as to scrape 
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off the boon or aspenties ; the part which lies in the elit is 
constantly changed by a torn of the left hand. It has been 
foond by long experience that this mode of cleaning or scutch- 
ing flax destroys leas of the fibre than scntching-mills ; the 
latter, however, perform the work more expeditioUBly. 

The bott-hammer ia sometimes used for bruising or crush- 
ing fibrous plants ; it consists of a 
wooden block, having on its nnder 
face channels or flutings which run 
across its surface ; the block is 
fixed to a long belt-helve or handle, 
and may be worked singly, or seve- 
ral hammers may be worked in a 
row by machinery. The plants 
may be cleaned either in a dry or | 
wet state ; they must be laid on a 
clean board and beaten carefully ™v..-u-™™i. 

from one end to the otiier ; then turned and beaten again ; but 
the whole of the impurities cannot be removed in this manner, 
a certain quantity of chaff still remains, and this must be re- 
moved by sul^equent rubbing, beating, and heckling, when 
quite dry. 

One of the most important parts of the process of cleaning 
fibres is heckling or combing them, so as to render them fit 
for manufacturing purposes. 

The heckle is a sort of comb with several rows of strong 

Fig. 12. 
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steel teeth, fixed into blocks of wood, strengthened both above 
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and below with plates of sheet-Iron or copper. The macbine 
must be fixed with screws or bolts to a beucb or strong plank. 
Heckles are made of different degrees of delicacy, according 
to the fineness of the fibre required : the teeth should be finely 
polished, and well tapered. The following is the mode of 
using the heckle : — The workman takes a bundle of fibres by 
the middle in his right band, with the left be spreads them 
and lets tbem fall lightly on the points of the teeth, he then 
pulls the bundle towards him gently, taking care not to let 
the fibres sink too deeply between the teeth. He then turns 
the other end of the bundle and prepares it in the same way ; 
100 lbs. of fibre yield about 40 of tow. To assist in split- 
ting the fibres, they may be carefully folded up into a bundle 
and beaten upon a block with a wooden mallet, and then well 
rubbed with the hands. Boiling in an alkaline ley (made of 
wood ashes or dhobeea' earth) has the same effect- The mer- 
cantile value of fibres is much enhanced by careful cleaning 
and heckling. 

The above suggestions for cleaning fibrous plants for cor- 
dage and weaving were prepared and illustrated in the Madras 
School of Industrial Arts, and widely distributed over South- 
ern India. The experiments were commenced in 1850 in the 
Monegar Choultry, a poors' house in Madras, and subse- 
quently carried on in several of the jails of Southern India. 
At Bangalore they were introduced by Dr Kirkpatrick into 
the Lunatic Asylum, and the results proved highly satisfac- 
tory, excellent rope and string having been made, which 
defrayed all the expenses of their manufacture. It will be 
seen from the suggestions, which are worthy of attention from 
manufacturersandmachine-makers.thattheprocesaes for clean- 
ing fibres by steeping and rotting are not suited for warm cli- 
mates, as they cause discoloration and stiffness, or brittleness 
of the fibres ; also that there is a good field for the employment 
of inventive skill, to devise some machines that will crush and 
separate the pnip or the bark from the fibre of the plants 
rapidly and cheaply, without injuring the fibre. Some of the 
machines above illustrated answered the purpose on a small 
scale ; but if the English market is to be supplied with fibres 
for weaving cordage or paper-making, more powerful and 
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efficient machinery must be supplied from England, and the 
chambera' of commerce and manufactnrers could not perhaps 
render a greater boon to India than by aiding an effort of this 
kind, which is likely to yield a permanent benefit to both 
countries. Strong, thick succulent plants, like the aloe 
family, would probably require different machinery from the 
hemps, jutes, and flax plants. The barks of trees might also 
require to be cleaned in a different way from cither- 

Remarkgon the principal Fibrous Plants of Southern India. 
The claaaification of fibrous plants usually adopted by 
botanists is under the heads of Endogenous or inside-grow- 
ing plants (characterised by the absence of bark, by having 
parallel veins in the leaves, and a single seed-leaf), and 
Exogenous or outside-growing plants (having a true bark, 
reticulated veins in the leaves, and two cotyledonary or seed- 
leavea). The Endogenous plants yielding fibres are palms, 
aloes, and agaves; Yucca, or Adam's needle; Simseviera 
zeytanica, OT m&rool ; Fourcroya, or gigantio aloe; Ananassa, 
or pine-apple ; Musa, or plantain ; Pandanus, or screw pine ; 
rushes, grasses, and sedges. 

The Exogenous fibrous plants embrace those yielding cotton 
and silk cotton, flax, hemp, and their substitutes. The flax 
planta are the Linum usitatissimum, or true flax of Europe ; 
the Calotropie, or jercum ; Tylophora asthmatica; Cryp- 
tostegia grandifiora, or palay ; and the Damia ewtensa, or 
ootrum, all yielding excellent substitutes for flax. 

The Hemp plants are the Cannabis sativa ; Hibisctts 
cannabinus, or ambaree ; Crotalaria Juncea, sunn hemp 
or junapum : Abelmoschus escuhntu^, or bendee; Abutilon 
tomentoium, or toothee ; Corchorus olitorius, or jute ; JJrUca 
tenaciesima, or hill nettle. In addition to these there is a 
large class of barks of trees yielding fibres, as varieties of 
Ficue, Grewia, Bauhinia, Dalbergia, Isora, Butea, Ver~ 
nonia, Paritium, Arena, &c. 

Id considering the qualities of the fibrous materials produced 
in India, it will not be necessary to enter into lengthened de- 
tails ; but there are a few points deserving of attention, which 
it is thought may prove of special interest to the public in 
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Great Britain, as Bome of the materials to be noted are 
gradually finding their way into manufactures, and others 
would probably be employed if known. 

Palms. — These yield a number of strong but coarse ma- 
terials for cordage and mats, or bast ; some of the fibres are 
already well known in commerce, as coir. This is the outer 
husk or covering of the fruit of the coco-nut {Cocos nuci- 
fera). This substance possesses several peculiar properties 
which have been taken advantage of by the natives; one is 
that it is very light and springy, hence well suited for making 
the running, rigging of ships, and cables that allow vessels 
to ride at anchor in severe gales, when iron and other cables 
would break : it is now coming into extensive use in the navy, 
and in merchant and other vessels. The old dirty and clumsy 
process of steeping it for nearly a year in salt water, as fol-, 
lowed on the western coast of India and on the Laccadive 
Islands, is now being gradually superseded, as it was proved 
in 1850, that by beating and washing the fibre when fresh, it 
might be prepared in one day, nearly white and fit for 
receiving dyes- Rewards having been freely offered by the 
Madras government for the best dyed and cleaned fibres, a 
considerable demand soon arose for the best qualities of coir, 
which were found to be suited for making fine rope, rugs, 
flooring-mats (both plain and dyed), brushes, and punkahs. 
A considerable trade in the finer qualities of coir is now 
springing np from Mangalore, Travancore, and some- of the 
ports in the south and west of India. The coarse qualities 
of coir are largely exported from Bengal and Bombay, but 
they do not command so remunerative a price as the finer 
descriptions. 

Palmyra Palm {Borassusflabelli/ormis) — The fibre of the 
leaf stalk is used for a coarse kind of rope for securing thatch, 
tying palings, for tow ropes for boats, and for raising water 
from wells. The leaf is also much used for making fans and 
large hand punkahs, and in strips for writing upon with a 
pointed iron stilum. This, in fact, is the material of which 
the hooks in Southern India are composed, and on which the 
bills and shop accounts are recorded. Experiments were 
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made to manufacture paper from this material, but it was 
found to contain too much woody and dark .cellular substance, 
and too little clean fibre ; the pulp, in fact, on drying, became 
dark brown, diort, and brittle. The ropee made from the 
leaf stalks are coarse and rather stiff ; but it was ascertained 
that a good material for making basketa and bonnet frames 
could be prepared by passing the fibres through boles in steel 
plates, and washing the substance while fresh and green. 
Another important discovery that was made in regard to the 
cleaning of coir-fibres of palms and of barks having a 
tendency to become brown in drying was, that this may he 
obviated in a simple and cheap way by heating the plant 
when fresh, and washing it first in an alkaline ley made with 
wood ashes and a little quick-lime, and afterwards in plenty 
of fresh water. The dhobees' earth, a' kind of Fuller's" 
earth, containing carbonate of soda, also answered the' same 
purpose if a little quick-lime was added. The only other 
palms in Southern India yielding useful fibres are the Caryota 
urene, a species of sago-palm, yielding a black fibre called 
ejoo, of great strength and of considerable length. This ia 
employed by the natives for making fishing-lines and strong 
coarse nets, but it does not seem to be known in the European 
market. A stiffer coarse fibre resembling it, and the produce 
of a palm {Atlalea fUniferd), is now imported from Africa 
into Glasgow, and is much used for making brooms. 

Elate, or Fkainiw sylvesiris, the wild date, and the Calamus 
Rotang, a wild marsh date, both yield fibres which are em- 
ployed in making ropes, mats, and cables. 

The leaves of the Pandanue odoratiseimus, or screw pine, 
are much used in making basket-work, and plait for hats, bags. 
and bonnets. They also contain a fine white fibre resembling 
Hax, but very short in the staple (not above an inch long) ; it 
was thought that this substance might be employed for weav- 
ing, but the proportion of green pulp and of prickles along the 
edges of the leaf, both requiring to be separated, made the 
process of cleaning too laborious. The fibre, however, was 
found to be strong, and like flax. The aerial roots of this 
plant are very peculiar, containing much white pulpy matter 
mixed with fibre of no great strength. They are employed 
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by the natives as coarse brushes for white-washing and houBO 
paintiDg. When the outer brown covering was removed, they 
were found to yield a white substance that made excellent 
paper, when mized with a email proportion of rags or of old 
fishing-nets. 

The Nars, or coarse strong fibres of India. — Wecome now 
to a most important, but as yet little known class of fibrous 
materials, many of which aro well suited to the manufacturing 
wants of European countries. It will not be necessary to de- 
scribe these separately, as they bear considerable reBemblance 
to each other, though one or two possess peculiar properties ; the 
plants which yield them are the Aloe tribe, as Agave ameri- 
earia and A. vivipara; Fourcroya gigantea, or gigantic aloe ; 
Yucca gloriosa, Adam's needle, and Y.aloifolia and Y. angua- 
tifolia; Sangeviera zeylanica, marooi or bow-string hemp. 
These plants all yield fibres of different thickness and length. 
Thoseof the American aloe vary from 3 to 4 feet; of the/'owj- 
croya, from 6 to 9 feet, and of the Agave vivipara, from 
3 to 6 feet. Their thickness is about that of stout pack-thread, 
and they are nearly white, and possess considerable strength, 
but a little stiffness. The fibres of the Yuccas and Sanseviera 
are much shorter, varying from 1 to 2 feet ; they are, however, 
more pliant and finer, resembling human hair. Plants of this 
class are in general easily cleaned, and they yield a consider- 
able proportion of fibre, but with the exception of the marooi, 
they possess one peculiar property, which is their tendency to 
rot easily and rather quickly under water. On examining into 
the cause of this, it was found to depend upon a thick, viscid 
creamy juice, which can be squeezed out of the fibres when 
apparently clean, but cannot be got rid of by the ordinary 
processes of cleaning. This property also prevents ropes made 
of these fibres from taking tar. The simplest remedy for this 
defect was found to be tanning the ropes, a method much re- 
sorted to by the natives in some parts of India, and one ap- 
parently better suited than our tarring for preserving sail- 
cloth, tarpaulin, or ropes, in a warm climate. The fibres of the 
aloe were extensively used at one time in India for making 
cordage, and for some years it was attempted to introduce 
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this and the marool fibre for supplying ropes for the Indian 
navy ; but the tendeucy to rot under water led to their being 
both abandoned ; and the superior quality of the Manilla hemp 
recommended it as a useful substitute. These fibres or nars, 
however, are possessed of other properties which enhance their 
value for finer manufactures ; being nearly white, they take 
dyes well, and are now being employed for making floor-mats 
and coloured rugs, damask for covering chairs, ladies' slippers, 
canvass for Berlin wool-work, as a substitute for willow shav- 
ings for bonnet shapes, and as a material for paper. 

Plantain fibres. — A class of plants nearly allied to the aloes, 
and yielding a fibre that may be classed with the nars, is the 
Musa or plantain family. There are a good many species 
of the Musa in India, but the most common is the M. para- 
disaica. The large plantain or banana of the West Indies 
also thrives in many localities, and attempts are being made 
by the Madras Government to introduce the species that pro- 
duces the Manilla hemp. There is perhaps no plant that can 
be so easily cleaned as the plantain ; all that is necessary is to 
beat, scrape, and wash the stalks of the leaves and the stem 
soon after it is cut. The per centage of fibre is not so great as 
' in some other plants, but from containing a little tannin, which 
is not removed in the ordinary process of cleaning, the fibre 
possesses the valuable property of resisting exposure to damp. 
It is now coming into use for making rope, cordage, and cloth ; 
and we were much pleased to find that it is being employed 
for carriage-braid, and by Messrs Whytock and Company of 
Edinburgh, in making stair-rugs, and in carpets. The fibre 
has s very glossy surface when well cleaned, and is soft 
and pliant. A good instance of its durability was discovered 
accidentally in the Arsenal at Madras, when clearing out a 
go-down containing some old rope imported from Europe, and 
stored away some sixteen years previously ; the plantain fibre 
from Manilla, which had been stored away among the rope at 
the same time, was fresh, strong, and clean, while the English 
rope was al! rotten and like tinder, from the action of the tar 
and paste used in laying up the strands. It may interest our 
ropemakers to know, that the ordinary tarred rope of Groat 
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Britain often becomes brittle and nseless within two years 
when stored in a hot confined or damp locality, in a warm 
climate. The reason is, because the Car and paste begin to 
act upon each other, and to cause a sort of acid reaction that 
corrodes the rope. The question then comes to be, is tar 
as good a preservative of vegetable fibre as the process of 
tanning 1 The presumption is, that it is not, but the point 
cannot be satisfactorily determined without experiments in a 
warm climute. 

The Flaa of India. — The true flax, or Linum usitatia- 
simum, has long been cultivated in India on account of the 
seed, which yields the well-known linseed oil of commerce- 
There having been no demand for the flax in India till within 
the last few years, the plant has usually been burnt in large 
heaps after obtaining the seed from it. The reasons which led 
to the burning of the crop were, that if it stands to rot or decay 
on the ground, it becomes poisonous for cattle; the natives, 
knowing that it is an exhausting crop, use it as a manure, 
and try to return to the soil the alkalies and salts obtained 
by burning the dry stalks. For some years past, attempts 
have been made to extend the cultivation of flax in India, and 
English, Irish, and Kussiaa seed have been sent out to be 
cultivated in competition with Indian flax seed. The results 
of the experiment made in the Madras Presidency under Dr 
Cleghorn, the professor of botany and conservator of woods 
and forests, have proved that the flax plant thrives above a 
certain elevation, and in the cool parts of the Madras Presi- 
dency, as at Hyderabad, Mysore, the Nellgherries, Salem, the 
Cbevaroy Hills, and in the Nagpore territories. The experi- 
ment proved a failure about Madras, and in two other hot 
stations below the eastern range of Ghats. Some flax grown 
in the Hyderabad and Nagpore territories was found, by 
competent judges, to be of excellent quality, and samples sent 
from Sciude to be tried in Dundee were pronounced by the 
Chamber of Commerce to be well suited for manufacturing 
purposes. Now that attention has been drawn to the flax of 
India, there is every prospect that the quantity will soon be 
increased, and the quality materially improved. Steps are 
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being taken in Dundee to form a company to improve the flax 
trade of India, and from the success which has attended the 
development of the jute trade in that city, wo have every 
reason to expect that the results will be equally satisfactory. 

Indian Suhetttutea for Flax. — Dromelia Ananas, or Ana- 
naeaa eativa, Pine-apple. — This plant yields a beautiful fibre 

for weaving, combining great strength with soft silkyqualities 
that fit it for use as a substitute for fiax. It also possesses 
several of the properties of true flax, being susceptible of being 
split by carding, and of being worked in the same way and by 
the same machinery; it is about the same length of staple also. 
At one time it was thought that this fibre could not be 
bleached, but it is now known from experiment that the 
discoloration usually found in this material is caused by a 
faulty mode of preparation, viz., by steeping and partial 
rotting ; if cleaned quickly, a soft, fine, strong, white, and 
valuable fibre can be obtained, fit for all the purposes to nhich 
flax is applied. The plant is largely cultivated jn Singapore 
and Manilla, where the fibre is extcnaively used. The species 
which yields thelargest amount of fibre, has leaves from 4 to 5 
feet in length ; these are yellow in the centre, and red at the 
edges. This species was introduced from Manilla a few years 
ago by Lord Harris, and has been disseminated through the 
Madras Presideney. 

Calotropis gigantea, or Yercum. — This is a very common 
plant in moet parts of India, and has long been employed by 
the natives in making string, thread, and rope, which they 
consider to be the strongest they possess. The fibre was for- 
merly employed in making cambrics and fine linens for the 
wealthy natives, but the tedious mode of preparing or picking 
it from the inner bark has always made it expensive. It is 
still much used for fishing-lines, nets, bow-strings, gins for 
catching large game, and for the BrahmiDieal cord worn over 
the right shoulder by the higher classes of Hindoos. It has 
one peculiarity, viz., that the plant contains so much nitrogen, 
that it runs into a very foetid putridity if left in water for a 
day or two. A milky juice abounds in (he plant, which con- 
cretes, on drying, into a kind of gutta percba, but differs from 
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it ia being a conductor of electricity. Thia milky juice is 
applied when fresh to itchyeruptions, and, on drying, it coata 
the surface with a thin film like gutta percha. It ia also 

occasionally used as a substitute for gum to seal letters. The 
root of the plant is used medicinally in cutaneous eruptions, 
under the name of muddar. The feathery pappus round the seed 
is also coming into use as a material for paper, and as a substi- 
tute for cotton in weaving. Messrs Thresher and Glennie oi 
London have lately shown that this substance can be employed 
in weaving, and that it produces a soft quality of cloth ; being 
of s silky nature, however, it does not work with the same 
^machinery as cotton. The fibre of the bark, however, seems 
to be the most promising part of the plant, from its strength 
and resemblance to flax. Lawn and cambric, of excellent 
quality, were made from it by Bala Chetty, of Madras, to 
whom a prize was awarded at one of the exhibitions. 

Cryptostegia grandiflora, or Palay, like the Calotropis, 
belongs to the family of the Asclepiadacece, and yields a fine 
fibre, similar to the last in most of its properties ; also a milky 
juice, which concretes into a regular India-rubber, and a 
strong silky feathery pappus round the reed. This pappus 
is very brilliant, white, and satiny in lustre.' Fine thread and 
yarn have been made from the fibre of the inner bark, and it 
appears to be an excellent substitute for flax. 

The Tylophora aslhmatica, orKoorinja, a medicinal plant, 
lately brought into notice by Dr Kirkpatrick of the Mysore 
Commission, contains a good deal of a strong, white fibre, pos- 
sessing several of the properties of flax. 

The Damia extensa, or Ootrum, a common weed that grows 
very abundantly in the Raichore, Hyderabad, and Nagpore ter- 
ritories, and brought into notice by Captain Meadows Taylor, 
also yields a fine and a strong fibre, resembling flax in several 
properties. 

We come next to one of the largest and most extensively 
useful class of Indian fibrous plants, the hemps, jutes, and 
their substitutes : — 

The Cannabis satiuu, or Indian hemp, does not thrive so 
well in Southern as in Central and Northern India. The plant 
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seems to require an elevated exposure and a cool climate ; it 
thrives at altitudes varying from 3000 to 7000 feet, and the 
fibre deteriorates in the hot plains of India. The juice of 
the plant, however, does not lose its intoxicating property in 
hot localities. It is cultivated as an intoxicating plant called 
bhang. 

Crotolaria Juncea, or Sunn- hemp, is known in different 
parts of India under the names of aunnub-vuckoonar, jute 
gramee or shanal. This plant yields a good fibre for twine, 
rope, coarse cloth, sails, and bags, also a good material for 
paper. It is often sold as jute, and is largely exported from 
India for the same manufactures. 

Jules. — Cor chorus oU tortus and C. capeularis. — The 
former of these plants yields one of the best qualities of Indian 
hemp, now largely employed in the manufactures of Liver- 
pool and Dundee. The fibre varies in length from 8 to 10 
feet ; it is nearly white, of good strength, and rather glossy ; 
it is chiefly employed in making sail-cloth, canvass, sacking 
and string. In Dundee there are several large manufactories, 
each employing from 500 to 600 people, and using only this 
substance, which was chiefiy brought into notice by the exer- 
tions and inquiries of the late Dr F. Eoyle. The fibres of 
the C. capsularis are possessed of the same properties as 
those of the C. oHtoriua. 

Besides the jute, hemp, and sunn, there are a number of 
other Indian fibres resembling them, and well known to the 
natives, who employ them for the same purposes. It will not 
be necessary to describe these in detail, as they resemble each 
other in most of their properties ; the plants which yield them 
are — Hibiscus cannabimts, H. Sabdarija, or roselle, H, ve- 
sicarius, or wild ambaree, H.mtifoUa, H. lampas, II. rosa- 
ckinensis, and //. mutabilie. 

Abelmoschug eaculenlus, or bandikai, also known as ben- 
dee, ambaree, and vendee; A. Jiculneus, Abutilon tomen- 
tosum, or toottee, j4. polyandrum, Alih(Barosea,^ii& or 
Indian mallow, and leora corylifolia, all yield good hemp, 
varying in length of fibre, as well as in strength and quality. 
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Nettles. — An important clase of fibrous plants is the hill 
nettles, -some of which attain a considerable size, and yield 
fine fibres of great strength. Urtica nivea and U. pulcher- 
rima, Soehmeria nivea, or China grass, and Gtrarinia 
Leechenaultiana, or Neilgherry nettle, figured by Dr Wright 
in his Icones Plantarum, fig. 1976, all ^ield good materials 
for fine ciotb and cordage ; but as yet these, and several of the 
hemps and jutes, are little known in the European market. 

Barks of Trees. — Many of the wild tribes in India are 
acquainted with the properties of the barks of the forest trees, 
and for centuries they have been in the habit of using some 
of them for making rope, string, thread, and cloth, but as yet 
little is known of this class of products in Europe. The fol- 
lowing barks are known to yield fibres suited for weaving or 
cordage: — Grewia asiaitca and G. tilicefolia, Malope gran- 
dijlora, Cordia obliqua, Dechackistia crotontfolia, Butea 
frondosa, Paritium Tnacrophyllum, Sterculea, Urena lohata, 
Vernonia anthelminiica, Bauhinia, Ficus, Acacia, Eleodeor- 
dron and Antiaris, but as yet little use has been made of 
these except by the natives. 

We have now given in a succinct form all the informa- 
tion that is probably requisite, regarding the fibrous pro- 
ducts of India, to enable the public to judge whether that 
country may not be looked to hereafter as the source from 
whence Great Britain may derive a great part of the sup- 
plies requisite for the support of some of the most import- 
ant branches of her manufacturing industry. The informa- 
tion here collected has been the result of the labours of a 
great many individuals, appointed by the Madras government 
in 1850 to inquire into the resources of Southern India. My 
own attention has been specially directed during that time to 
the improved modes of preparing the fibres for manufacturing 
purposes, and the results of the inquiries, instituted with the 
view of collecting samples and information ; first for the Lon- 
don Exhibition of 1851, then for the Paris Exhibition, and 
lastly, for the three * Exhibitions in Madras, to all of which 

* A fourth Exhibition has just been held in Uadru, soil mema are being 
lalieii bj Dr J. Forbes \Vut«an for procuring tsrge samplea for the Muaaum at 
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Bpecimena of most of tbe fibres abore noticed were contri- 
buted, have been so far satisfactory, in establishing the fact 
that the principles laid down for cleaning fibres are correct, 
and that if they be strictly followed, materials of a very sa- 
perior (quality may be prepared suited to a great many manu- 
facturing purposes. .During tbe past year I have visited se- 
veral establishments in England and Scotland where fibrous 
materials are employed on a gigantic scale, and am much in- 
<lebted for the Icind and liberal way in which I have been per- 
mitted to examine machinery, and to inquire into details. 
In return for this kindness, I have commenced to publish 
such practical information regarding the raw products of 
India as is suited to the manufacturing wants of Great Britain. 
The sanction of Lord Stanley and the Indian Council was ob- 
tained for furnishing the information herein contained, and 
the public have the power of judging of the qualities of the 
fibrous materials described, by examining the specimens de- 
posited in the museums at tbe India House, tbe Kew Gardens, 
and tbe Botanic Garden in Edinburgh. 

Another object aimed at is to attempt to enlist tbe sym- 
pathies of the public in Great Britain more warmly than 
hitherto in behalf of India and its inhabitants. The Indian 
government have already expended large sums in improving 
and developing the resources of that country, and there are 
many ways in which the public can confer additional benefits. 
Amongst these, one of the most important is to give the Fine 
Arts as a means of civilisation. We should be careful to give 
them in their purest forms, and to teach the natives the 
means of applying them to useful purposes, as 

1. TiJE Means of Illuktratinq their own Literaturk. 

2. The Uses op the Microscope. 

3. Botanical Drawing. 

Men of science and manufacturers would materially benefit 
India by furnishing samples of the raw products used in 
manufactures, with prices attached ; also, by supplying dia- 
grams and models of simple macliines for preparing the raw 
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products of India. In some instances the working machines, 
and the skilled mechanic to teach their use. would secure to the 
manufacturer regular supplies of raw products suited to his 
own requirements. 

As a nation we owe a debt to India, and in attempting to 
repay it wo should endeavour to do so in a way that will be 
acceptable and beneficial to the natives. 



On the Electrical condition of the Egg of the Common Fowl. 
By JouN Davy, M.D., F-R-S., London and Edinburgh. 

Roflecting on the parts of which the egg is composed, so 
much resembling a galvanic arrangement, and on some well- 
known facts connected with the changes which occur within 
it, essential to its life and development, it appeared to me 
probable that marks of electrical action might be -obtained by 
experimenting on it. 

The first trial that I made was with a feeble galvanometer, 
one which I had used in researches on the torpedo, and with 
which I had obtained positive results ; but with the egg it 
was otherwise ; no appearance of electrical action was per- 
ceptible ; the needle was not in the slightest degree affected. 
Other trials made with a much more delicate instrument have 
been not without success. These I shall briefly describe. 
The gaIvanT)meter employed was one belonging to Mr 0. 
Becker of London, of the firm of Messrs Elliot and Bro- 
thers ; and to this gentleman I have been indebted also for 
assistance in preparing the apparatus and in making the ex- 
periments. The galvanometer contained 200 yards of wire, 
38th gauge. In the first trial, the terminal wires were of 
platinum, insulated, excepting near their points for contact, 
with a coating of sealing-wax. The egg, believed to be newly 
laid, had two small holes drilled in its shell at its smaller ex- 
tremity, for the admission of the wires, and it was placed on 
a stand of glass. 

First, contact was made by applying one wire to the outer 
shell, the other to the inner membrane, that next the shell. 
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but without effect on the needle. Secundly, to the shell in- 
ternally moistened with water and to the white, also without 
effect. Thirdly, to the white and yolk, now with some effect, 
especially when the wire in contact with the latter was plunged 
deeply into it. By changing the wires, the deflection of the 
needle was reversed. The trials were repeated on two other 
egga, and even with results somewhat more strongly marked. 
In these, copper wires were substituted for those of platinum, 
and each wire had attached to it a platinum foil of about one 
quarter of an inch square, and both were insulated as before, 
the foil merely taking the plctce of the points. Now, on making 
the contact, plunging one wire fairly into the white, the other 
into the yolk, -and stirring the latter gently about to secure 
the removal of the adhering white, such as might be attached 
to the foil in its passage, the deflection of the needle was 
to the extent of Ave degrees, and it was increased as to quick- 
ness of motion, and slightly, also, as to space, about one degree, 
by repeated contacts ; and. as before, when the wires were 
changed, the course of the needle also was changed. With 
both egga, the results differed but little- The results obtained, 
too, were very much the same, when the white and yolk, 
removed from the shell, and received into a porcelain cup, were 
experimented upon without being mixed. On the contrary, 
when the two were mixed, broken up together, no effect was 
perceptible on contact, except a restlessness of the needle. 
And the same restlessness was perceived when the contact was 
made with the white alone ; which perhaps is no more than 
might be expected, keeping in mind how difficult it is to ren- 
der either the white alone, and more especially the white and 
yolk together, perfectly homogeneous. 

After witnessing these results with the galvanometer, it 
appeared not improbable that indicatioua might be obtained 
of a current of electricity in the egg capable of producing 
chemical effects ; and on trial it has turned out so. The ap- 
paratus used consisted of platinum foil, rather more than a 
quarter of an inch square, attached to platinum wires, to 
which were fastened fine silver wires as terminal points. The 
same attention was paid to insulation as in the preceding ex- 
periment. The chemical mixture used consisted of water 
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containing a little gelatinous starch and a small quantity of 
iodide of potassium; a mixture which I bad previously found 
yielded marks of the liberation of iodine when acted on by a 
wire of zinc and another of platinum, the other extremities of 
which were immersed in a solution of common salt of the 
specific gravity 10425. With these means, in a few minutes 
after the connection had been made with Che white and yolk 
of an egg, signs of chemical action appeared ; a distinct 
purple tint was perceptible surrounding one of the silver ter- 
minal wires, whilst the fluid round the other wire remained 
colourless. Further, when the wires were taken out of the 
mixture, the former showed a yellowish discoloration, whilst 
the other remained bright. Also, when platinum wires alone 
were used, the mixture having been rendered more sensitive 
of change by the addition of a few drops of muriatic acid, 
distinct results were obtained ; one of the terminal wires was 
strongly discoloured by iodine liberated, whilst the other re- 
mained free from discoloration. In the instance of the 
newly laid egg, the wire which displayed the effect corre- 
sponded to that attached to the copper when a single voltaic 
combination was used for testing the delicacy of the mixture. 
The contrary was seen in the instance of eggs that had been 
kept some time ; those operated on had been laid about three 
weeks, reckoning from the 23d April, and had been kept in a 
cool place. As to the reversal of effect just described, owing 
to the age of the egg, I could have wished to have seen 
whether it would have been indicated also by the galvano- 
meter- I can hardly doubt about the result ; but at home, 
being without the instrument requisite, — a galvanometer suffi- 
ciently delicate, — I have not been able to determine it experi- 
mentally. 

On the results described, I shall not at present speculate, 
merely remarking that the agency which they indicate can 
hardly be inoperative in the economy of the egg in the changes 
so varied and wonderful to which it is subject during incu- 
bation and the growth of the chick. And the same electro- 
chemical action, it may be inferred, cannot but perform an im- 
portant part in the ovum generally, at least in all instances in 
which, like the egg of the common fowl, it is composed of a 
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white and jolk, or of sobstaaces in jaxta-posUion of hetero- 
geneous natures. £Ten in the aeeda of plants, it may be con- 
jectnred, where there ia an/ analogy of composition, it may 
exercise an infloence. 



Addreae delivered m the Univeraity, Edinburgh, to ike 
Graduate* m Medicine, on \tt August 1859. By JOQN 
GooDSiR, F.RS., Professor of Anatomy. 

Gentlehbr, — You have now attained a position in which 
you are henceforward to be engaged, not only in the study 
of medicine, but also in the practice of it. You have 
become responsible for a continued course of self-improve- 
ment, and for your efficiency as phjsicians. Having taken 
your places as members of one of the three professions, the 
collective erudition of which constitutes the whole liberal 
learning of a country, you ate bound deliberately to con- 
sider the nature of the position you now occupy. It devolves 
on me, on this occasion, briefly to indicate to you the scope 
and character of the duties which that position entails. 

If the clerical profession demands an extent of study, and 
occupies a sphere of action, which bring it into relation with 
every department of learning, and all grades of society ; if 
the erudition, and the knowledge of mankind, necessary for 
the accomplished lawyer, cannot be definitely limited, it is 
still more difficult to determine the line of demarcation be- 
tween the province of the physician and the ever-extending 
area of human knowledge and activity. 

The training required for any of the three liberal pro- 
fessions is therefore properly considered as the completion of 
a thorough education ; and thus, those three distinct depart- 
ments of professional study are, from their essential character, 
dependent on that general philosophical training which con- 
stitutes the fundamental object of a university. 

This comprehensiveness of study, characterizing these three 
professions, is necessitated by the natnre of their common 
object. Differing in importance, in accordance with their 
respective purposes, they have, nevertheless, this feature in 
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commoD, that they have severally to do with human nature. 
The first has ita sphere of action in the responsibilities a>id 
dnties of human nature to ita Maker, Preserver, and Judge ; 
and has for its end the eternal happiness of humanity. The 
second is occnpied with the responsibilities and duties due by 
members of the community to positive law emanating from 
supreme political authority, and has for its end the temporal 
happiness of humanity. The third devotes itself to the well- 
being of the corporeal frame, which, although not an essentia), 
is nevertheless a highly important element of human hap- 
piness ; inasmuch as on the condition of the body depends 
the due performance of the social duties of the individual and 
bis effioiency as a member of the community. 

The three liberal professions being thus directly devoted in 
commoB to the wellLeing of humanity, your share of the work 
is to determine the conditions on which health may be best 
attained, and to indicate or to supply the means thereto. 

Health essentially consists in the harmonions performance 
of all the functions of the being. The conception of health 
can only be derived from our conception of life as manifested 
in organization. In the lowest plant, up to man himself, we 
unhesitatingly, and ae it were instinctively, assume the health 
of the being as the most perfect manifestation of its life. As 
health is then the end to be attained by the calling of the 
physician, life, and more particularly life in relation to 
humanity, must constitute his peculiar study. 

It appertains to the very essence of a liberal profession 
that its practice can only be finally determined when ita prin- 
ciples have been ascertained. The principles of your pro- 
fession are derived from the study of life and its conditions. 
Herein consists the chief difficulty with which medicine has 
had to contend. The very circumstance that vitality is sub- 
ject to disturbance in direct proportion to the comprehensive- 
ness of the conditions under which it is maintained, involves 
its study in complexities of a kind which do not oppose the 
advance of the science of inorganic nature. Vitality can 
only be investigated as it is manifested in individual organisms. 
Now, although the organization of the individual is a perfect 
system in itself, it is not the less a system dependent on con- 

KKW SE2IES. — VOL. X. KO. I. OCT. 13jJ. F 

L.;,i,z:;i:v..G00gIC 



206 Address to the Graduates in Medicine 

ditions exterflal to itself. All ita parts and actions are pre- 
arranged in reference to as much of what is external to it as 
its conditions of existence involve. It can live or subsist in 
any locality in which these conditions are provided for it. If, 
again, these conditions are in any way transgressed, or if they 
are withheld, a diminution of health, or the access of disease, 
or of death, necessarily supervenes. As with the individual so 
with the species, the existence and health of which depend at 
any given time on the presence and integrity of the con- 
ditions of its collective vitaiity. The localization of all the 
various species, genera, families, and orders, of organised 
beings in space, and their existence or non-existence in time, 
are referable to this fundamental law Of organization. From 
this law also is derived what appears to be a general principle 
in medicine — thai diminntion of health, and the existence of 
disease, are Ike direct results of the disturbance or removal 
of one or more of the conditions of health, so that the whole 
extended subject of the phenomena, nature and causes of 
special diseases and injuries resolves itself into the investiga- 
tion of the immediate or more or less remote disturbances of 
the conditions of health. 

A second general principle in medicine follows from what 
has now been stated. For it appears that the removal of 
disease consists essentially in the adjustment of previously 
altered conditions of health, and that the part which you 
have to take in the recovery of those who may require your 
Msistance is therefore altogether indirect and secondary. 

If the conditions on which health and life depend were 
merely material, — if the forces which are at work within *he 
organized system itself, and which associate it with the ex- 
ternal medium in which it lives, were only such as the chemist 
and physicist can investigate and determine, — then the pro- 
blem of health and longevity would be comparatively simple. 
The next difficulty in yonr art consists, therefore, in this, that 
within the living economy you have to deal with powers which 
cannot be measured, weighed, or subjected to calculation, but 
which nevertheless exercise an influence there co-ordinate with 
the working of its material forces. As this double sphere of 
action is the leading characteristic of the organized being, so it 
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on the one hand affords the distiiictire mark of organic science, 
and on the other constitutes the peculiar difficulty of medical 
art. Hence we may infer, as another general principle in 
medicine, that in the treatment of disease, the adjustment 
may require to be, and in general must be, directed more or 
less as well to the psychical as to tlie physical conditions of 
the case. 

As man Is distinguished from all the other organized beings 
in the midst of which he is placed by the comprehensiveness 
of the conditions of his economy, he is also peculiar in the 
mode in which he is enabled to provide for them. His pecu- 
liarity consists not so much in the complexity of his corporeal 
fraine, as in the character and sphere of his consciousness. 
The conscious principle, if the expression may be so applied, 
of the horse or dog, is influenced only by external circum- 
stances ; the sphere of its activity is, so to speak, altogether 
external to itself; impressible from without, and therefore, in 
some sort, conscions of surrounding objects, it is altogether 
nnconscious of itself. The so-called mental powers of the 
animal are capacities and faculties excited only by corres- 
ponding external objects, or by the recollection of these. Not 
endowed, therefore, with independent powers, its acts are acts 
predetermined for it, in the fundamental arrangement of its 
entire economy, with a precision, and to an extent, exactly 
commensurate with the conditions of its existence and wel- 
fare. The animal has consequently no field allotted to it for 
the exercise of judgment, and can therefore commit no error, 
nor be responsible for any act- 
In our human economy, on the other hand, we are not only 
conscious of the material objects which surround us, bat we 
have, in addition, a consciousness, even more vivid, of our 
conscious principle itself. We recognise in our economy, 
moreover, not only certain capacities and faculties, the proper 
ends, operations, and scope of which are directly predeter- 
mined and arranged, as in the lower animals, for certain 
essential requiremente; but we are conscious, in addition, of 
beliefs, capacities, and faculties, the objects of which are 
indicated, and their operations conditioned and regulated, by 
the laws of the conscious principle itself. In virtue of the 
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endowmeats of this, Ms higher priaciple, man is enabled to 
extend condnaonsi; his knowledge of the lavs of external 
natnre, and his influence over her. From the same source he 
derives his conscioosQess of the lair of dnty, and of that 
liberty of action with which it is associated: hence also, 
throagh free knowledge and moral liberty, the unassisted 
human reason acquires the convicUon of a supreme law- 
giver. 

Yon will now observe why it is that man is distinguished 
from the lower animals by the comprehensiveness of the con- 
ditions of his economy. In the case of the lower animal, the 
means by which the conditions of the welfare of its economy 
are secured and adhered to are provided in its instincts. 
Although man, again, has also had secured to him, through 
his instincts, certain essential conditions of his economy, 
nevertheless the general conditions of his wellbeing, nnder 
the ever varying circumstances in which he is placed, are^ 
irrespective of revealed truths-only indirectly provided for 
him, through his self-conscious intelligence. His instincts, 
in common with his corporeal frame, constitute an organism, 
and so far the human constitution is similar to that of the 
lower animal ; but the organism in man is merely the instru- 
ment of his self-conscious intelligence, and it is this circum- 
stance which ent^ls upon him the comprehensiveness of the 
conditions of his welfare. He commences life less amply pro- 
vided with instinctive securities than the lower animal. He 
must acquire the use even of his organs of sense, and of bis 
limbs, by a self-conscious process of experiment. The know- 
ledge of external objects, which is gradually aocumulated, 
and the control over them which is acquired by the individual 
during his life, and by the species CDllectively, is the gradual 
result of a continuous struggle between his conscious principle 
and that material nature by which it is surrounded and pene- 
trated ; and for this continuous effort his organism is the 
instrument. In like manner, the due performance of all his 
duties, personal and social^ — his duties to bis Maker, his 
duties to his fellow-men — is, from the very constitution of his 
conscious intelligence, a life-long struggle between truth and 
error, fulfilment ami non-fulfilment. These collective pecu- 
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liarities of the self-consciotia principle, as coDtrasted with the 
instiDctive tnanifestationa of the organism, constitute the 
proper personality of man, as distinguished from the mere 
individuality of the lower animal. 

Such are the comprehensiye conditions of the welfare of the 
human economy. Their extent depends npon the endowments 
of the human conscious principle. Now, as the moat remark- 
ablo of these endowments are the capacity of discriminating, 
and the liberty of choice between truth and error — between 
right and wrong — there exists a constant liability to disturb- 
ance. The disturbance is not so great, nor are its conse- 
quences so detrimental, in the progress of science as in the 
sphere of duty ; for, as the acquisition of knowledge by intel- 
lectual effort is precisely conditioned by the laws of our con- 
sciousness itself, and the motives to the application of it to 
economical purposes sufficiently powerful, the obstacles to the 
progress of science are cdotinuonsly diminishing. In the 
sphere of duty, again, the disturbing element — the tendency 
to select the wrong instead of the right — is in constant 
operation. It is not necessarily affected by the progress 
of science and its economic applications. On the contrary, 
the occasions for its disturbing action would appear to 
become even more namerous as so-called civilization ad- 
vances. 

It is sufficient for the sequence of my argument that at this 
point I merely allude to that Dispensation which provides the 
aid necessary for man in the sphere of his duties and respon- 
bilities — that Dispensation, the nature and application of which 
constitute the object and calling of another profession. 

The number of injuries and diseases which occur in man is 
much greater than in any of the lower animals. The condi- 
tions of the welfare of the latter are strictly limited to the 
cosmical arrangements of their special areas of distribution, 
whiletheir instinctive endowments determine precisely the 
amount of disturbance of health, or the amount of death, which 
occasional or periodic cosmical changes produce. So also in- 
jury and loss of life are necessary conditions of the general or- 
ganic economy. For the life of a carnivorous animal involves 
the death of the animal on vhich it feeds, as the life of the 
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herbiTorooB animal inTolves the death of the vegetable. Do- 
mesticated animals are liable to Dnmerone diseaees and special 
injuries; but these are due to their associ&tion with man, who 
eotaila upon them much suffering, from which they would be 
saved if left to the gaidance of their own iiisttDCts. As dieease, 
then, is the result of a divergence from the conditians of health; 
as man is privileged, in virtue of his conscious Intelligence, to 
provide for himself the conditions of health over the extended 
area of the globe, and under a never-ceasing variation of cir- 
cumstances; but as he is, at the same time, liable from the 
Dature of his conscious intelligence to diverge from those 
principles of truth which guide to the knowledge of the condi- 
tions of health, and to neglect that sense of duty which indi' 
cates the proper application of that knowledge when acquired, 
he becomes subjected to the necessary evil consequences. These 
consequences I need not enlarge upon. They involve all the 
disease and suffering which result from the neglect or infringe- 
ment of duty to ourselves and to our fellow-men. They stand 
related to all the questions of personal and social ethics, and 
all the demands of public hygiene. Finally, they constitnte 
the grounds of another general principle in the philosophy of 
medicine, which is, tJiat the greater liability of man to die- 
ease is intimately related to hie higher conscious intelligence. 
How essential, then, gentlemen, must it be in your pro- 
fession that you should possess a clear and comprehensive con- 
ception of all the arrangements by which human life is condi- 
tioned and modified. How vague and limited are our concep- 
tions of these arrangements apt to be. We are apt to look for 
them in the dissecting-room and pathological theatre, and to 
forget that their most influential elements are beyond the reach 
of the knife, or the penetration of the microscope. Even when 
compelled to take into consideration the relations of the con- 
scious intelligence to the bodily frame, we are apt to consider 
it as an iQtrusion into a department of inquiry which may 
adjoin, but which forms no part of our own. I venture to in- 
sist upon this topic, because by some it may be considered as 
entirely foreign to medical interest ; and by others as involv- 
ing questions admitting only of metaphysical discueaion. £ut 
the reciprocal influences of the conscious and material elements 
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of the tiumau coBstitntion mnst be admitted as all-importftnt 
conditions of health and disease, and the investigatioQ of the 
laws of these two opposite influences demands only a rigid 
adherence to both of the distinct methods of inquiry resiSec- 
tiyely peculiar to psychical and to physical science. And, 
moreover, this is not the qaestion as to whether the body is 
only a form of the mind, or the mind a product of the body. 
It is not the question as to whether the mind is merely de- 
posited io the body, or whether the mind accumulates and 
arranges the different parts of its own habitation, and regu- 
lates and controls them during life. These are questions in- 
teresting in the history of philosophy, and involve metaphy- 
sical discussion properly so called ; but they are questions 
having no immediate bearing on our topic, which includes an 
extended series of facts, intimately and immediately connected 
with the wellbeing of humanity. 

Every decided advance in philosophy or science is coinci- 
dent with the ingress of clearer conceptions of the object to be 
attained, and of the method of attaining it. Towards the 
acquisition, therefore, of a clearer conception of our subject, it 
is very important, not only that the distinctive characters of 
the conscious principle and of the material frame should be 
kept steadily in view; but also that the two perfectly distinct 
methods of investigating them should be rigorously adhered 
to. Now, we find, in the present phase of our professional 
science, that although the rigid application of the precise 
methods of chemical and physical research to the investigation 
of the organic structures and actions has proved that the in- 
fluence of chemical and physical force extends far beyond the 
limits formerly assigned to it in the living economy, never- 
theless this has in no degree weakened the evidence of a co^ 
existing element in organization neither chemical nor physical. 
For in proportion as the test-glass, the galvanometer, and the 
kymograph, transfer successive departments of organic science 
into the domains of chemistry and physics, so much the more 
remarkable do the characteristics of organic chemical action 
and of anatomical configuration become, and all the more 
striking and peculiar are the phenomena of consciousness felt 
to be. 
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The characteristic peculiarity of chemical action in the 
orgaitisin appears to conaist in this, that certain of its pro- 
ducts are snch as are never met with in inorganic nature. It 
Tonid appear as if chemical force in the organism were under 
Jihe control of an influence which, while it confines that force 
in the greater part of its function; to a special form of action, 
does not therehy render it less a chemical force than when it 
acts in inorganic nature. 

In like manner, while the different forms in which physical 
force exhibits itself in the several domains of inorganic 
nature are exhibited in the corresponding domains of the 
living being, it nevertheless appears, in certain of its most 
important departments, to be confined by some influence to » 
manifestation of itself, such as it never exhibits beyond the 
limits of organization. 

As, however, some of the moat striking features of organic 
form have now at last been reduced to geometrical charac- 
ters, and subjected to mathematical analysis, there appears 
to be no ground left for the assumption that all organic 
forms and movements are not immediately or directly due to 
physical forces, or do not admit of being investigated and 
determined by the sole application of physico-mathematical 
methods. 

If, then, gentlemen, I have exhibited correctly the present 
position of certain important departments of medical science, 
what are its future prospects \ It will in the first place, un- 
doubtedly, as its several departments merge into the exact 
sciences, assume gradually a more precise character, and de- 
mand from its cultivators, and from those who may desire to 
enter within its precincts, a much more thorough physico- 
mathematical training than has hitherto been considered 
necessary to the science or art of medicine- 

In the second place, as every advance in chemico physical 
truth is followed sooner or later by a corresponding applica- 
tion of it to the wants of humanity, so we may confidently 
look forward to a continuous increase in the number of 
chemico-physical appliances to the amelioration of human 
sufl'ering, and to the prolongation of human life. 

Again, as it most be admitted that the science of organi- 
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xation, and more particnlarly the entire scisnce of the human 
economy, necessarily involre the laws of the instinctive mani- 
festations and of the conscious intelligence ; as, moreover, 
it is essential to every increase in the elearneas of our con- 
ceptions of these laws that they should be investigated through 
the only medium which our human, and therefore limited 
faculties supply ; and as the advance of chemico-physical 
science into the domains of organization has only had the 
effect of bringing the Instinctive manifestations and the funds- 
mental facts of conscious intelligence which are involved in 
organization more strongly and distinctly into view, and of 
reserving them for the methods proper for their investigation, 
we may, I believe, confidently anticipate great progress in the 
psychological department of organic science. 

As we have already seen that the peculiar liability of 
man to corporeal injury and to disease is directly related to 
the intellectual and moral departments of his constitution, we 
may confidently assume that the more careful study of these 
departments of the human constitution, in their relations to 
disease, will tend greatly to the amelioration of human suffer- 
ing and to the longevity of the race. And here I would ob- 
serve, that in as far as disease is mediately dependent on dere- 
liction or neglect of personal duty, in so far also as it depends 
on social dereliction and neglect of duty — in all these relations 
of disease, yon, as physicians, are only indirectly interested. 
It would be a great mistake, however, were you to assume that 
you have fulfilled all the duties of your calling when yon 
have treated the cases which come under your observation. 
Your science can alone supply information regarding the 
primary causes of prevailing disease, necessary for the selec- 
tion of the proper public measures for its prevention. "I need 
here only remind you how much has already been done, and 
is now doing, in this direction, and express my belief, that 
as the greatest boon which your profession has hitherto con- 
ferred on the community has been the prevention of disease, 
her future services in the same direction wiil not be less valu- 
able. 

Throughout this address I have insisted much on the inti- 
mate relation which exists between the conBcious principle in 
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man and his liability to disease ; and I may therefore here 
remind you how much the comfort of the patient, and the 
satisfactory progress of his cure, are dependent on the character 
and demeanour of the physician. If the psychical coadition 
of your patient undoubtedly influences his corporeal state, it 
becomes an essential part of your duty to secure for your- 
selves that respect and confideQce which are so readily accorded 
to your profession, and which tend so essentially to the welfare 
of those eotrnsted to its care. This character and this de- 
meanour will be best secured by looking on your profession 
not as a mere science, with its formal application, but as an 
extended series of duties, the nature and scope of which are 
indicated in the very nature of the profession itself. 

In conclusion, permit me to say, that if a tendency produced 
by my own studies, and if what I hold to be the fundamental 
principles of the special science which I profess, have given a 
peculiar colouring to this address, or have tempted me to 
allude to topics which might appear out of place, or might 
require more delicate handling than I can give them, my ex- 
cuse is, that in the present crisis of this University, and in 
the fulfilment of the special duty which devolves upon me on 
the present occasion, I felt myself called upon to define ex- 
plicitly, from my own point of view, the present positions and 
relations of medical science and of your profession. 

For my colleagues and for myself, permit me also to state, 
that in dissolving the tie between ns as teachers and pupils, 
we welcome you most sincerely as Graduates of this Univer- 
sity, and members of our common profession. 



The Mosaic Aceovnt of the Creation. By James C. Fisheb, 
M.D., Member of the Academy of Natural Sciences. Com- 
municated by the Author. 

The substance of the following paper was originally given 
as a verbal communication, at the meeting of the Academy of 
Natural Sciences, on the 9th of May 1854, in reply to the 
Btriptures of W. Parker Fouike, Esq., on the lecture of the 
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late HugTi Miller, " The Two Records — the Mosaic and the 
Geologic." It was the deaign of the author to show, that Mr 
Miller, so far from using the classification by geologists, of 
the rocks on the earth's surface into three great groups, the 
"paleozoic, secondary, tertiary," to illustrate the striking 
coincidence between the two records, in an uaaathorized man- 
ner, was perfectly justified in showing that this classification, 
made without any reference to Scriptures whatever, yet did 
in a most wonderful manner agree with them. He endea- 
voured to show that, by taking the most prominent fact in 
each of these periods, Mr Miller had only followed the course 
which Moses had taken with each of the other so-called days. 
He had not stated^ and did not intend to state, that these 
were the only facte, hut that in each of them they were the 
most prominent and characteristic. Circumstances at the 
time prevented the author from writing out his remarks for 
publication with those of Mr Foulke, and no good opportunity 
occurred until the present summer, when they were published 
in the form now given in the " Presbyterian Quarterly Review." 
It has been a source of regret to the author that they were 
not published at the time, as they would probably have saved 
the lamented Mr Miller trom the feeling expressed in the 
notes to his last work, " The Testimony of the Socks," in 
regard to the remarks made by Mr Foulke, which were cer- 
tainly made in no nnkind spirit towards Mr Miller ; for any 
such feeling was at the time most explicitly disclaimed. 

The various methods by which theologians and geologists 
have sought to reconcile " The Testimony of the Rocka," and 
our version of the first chapter of Genesis, may all be reduced 
to two, or perhaps three, general schemes. The first one sup- 
poses that between the first verse and the second there was 
an undefined and enormous interval of time, in which the 
various geological changes, such as we now find upon the 
earth, took place ; that the earth was then brought into the 
chaotic state described in the second verse ; and then it was, 
in six days of twenty-four hours each, prepared for the habi- 
tation of man, who was at that time placed upon it. This was 
the plan of reconciliation of Dr Chalmers, and, with a single 
exception, that of Dr John Pye Smith, who thought that the 
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chaos described in the second verse, and the work of creation 
ID the rest of the chapter, extended over bat a gmall part of 
the earth's surface, and that ontside of that area the rest of 
the earth continued to enjojr the light of the enn, and plants 
and animals lived, and grew, and have continued bj an 
unbroken series of generations to our own timea. The pro- 
gress of geological discovery has caused the scheme of Dr 
Chalmers to be laid aside, for it does not meet the wants of 
the case ; and that of Dr Smith is opposed to the record 
of Moses, in making no provision for the creation of the 
heavens. 

The second method snpposes, that the days were periods of 
great and indefinite extent, each embracing vast ages, in 
which the various geological changes occurred. With some 
few modifications, this is now adopted by the great majority 
of modem geologists. There is little, if any, doubt that so 
far at least as the length of the days is concerned, this scheme 
is strictly in consonance with the meaning of the Scriptures. 
Almost all geologists and theologians, however, commit the 
mistake of confining this description of the creation to the 
eartli alone, altltough the sacred narrative as plainly asserts 
that "in the beginning God created the heavens and the 
earth," and at its close declares, " thus the heavens and the 
earth were finished, and all the host of them." 

Professor Barrows, in commenting upon this word, says, 
thaf'Tuch remarks, that this is the only passage in which 
the word hosts includes earthly objects along with the hea- 
venly host. It denotes the orderly marshalling and arrang- 
ing of all created things in heaven and earth." "We have a 
right, then, to require that any system of interpretation which 
shall be presented to us for adoption shall account for the 
heavenly bodies as well as the earth ; and it will not do, as 
we shall soon see, to confine the sole description of their crea- 
tion to the work of the fourth day. Such an interpretation 
must not only accord with geology, but likewise with astro- 
nomy. It must, in short, be so read as to give us an account 
of the creation of the heavens as well as of the earth. 

Before proceeding to examine and determine the meaning 
of the Mosaic record, we may premise that that interpretation 
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which, fairly made according to those mles ty which we in- 
terpret all langnage, shall best harmonize with all the facta, ia 
most likely to be the true one, even though it may be very dif- 
ferent from the one which we have been accustomed to regard as 
correct. If it beat agrees with all the phenomena, we ought not 
to reject it on account of novelty, and assume that it cannot he 
true, because so many learned and wise scholars, on whose 
opinions we have been accustomed to rely, have given a diffe- 
rent reading. It may be, that they have never examined it from 
the right point of view to attain the knowledge of its meaning. 
"We will now proceed with our undertaking. Verse lat : — 
" In the beginning God created the heavens and the earth." 
Professor Lewis has employed a large part of the sixth chap- 
ter of his " Six Days of Cfreation," in proving that the word 
translated create does not mean to bring into existence from 
nothing, but rather to arrange matter previously existing. It 
seems, however, more reasonable to think that it was the de- 
sign of Moses to teach, in opposition to those who believed in 
and taught the eternity of matter, that it was created by the 
power of God. In fact, the absolutely literal translation of 
the verse conveys exactly this idea. 

In our version, the particle DK, which means the substance 
of, is not translated ; were it rendered, the verse would read 
thus : — " In the beginning God created the substance of the 
heavens and the earth:" The authorities for this reading are 
i^any and import&nt. Br Wilson, in his Easy Introduction 
to the Knowledge of Hebrew without the Points," in a note on 
this word, says : " This particle following an active verb, and 
going before a noun which has the servile n prefixed, admits 
of no translation unless we render it ' the sabstance of.* 
Here the sense will allow it, which is rarely the case," So 
Harris, in his " Fre-Adamite Earth," in a note on this first 
verse, says : " According to the Rabbins, the verse should be 
rendered, ' God in the beginning created the substance of the 
Leavens and the substance of the earth.' They understand 
ntt here to mean the substance or material. The Syriac 
translation gives the same sense. Compare Gesenius on this 
irord ; Aben Ezra; Kimchi, in his "Book of Roofs," and 
Buxtorf's " Talmudic Lexicon." 
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The adoption of this reading throws light upon the subse- 
qnent Terse, and assists ns to anderstand more clearlj its 
meaning. 

A^rse 2d: — "And the earth was without form and Toid, 
and darkness was upon the face of the deep, and the Spirit of 
God mored npon the face of the waters." 

It has been held that the particle translated and in this 
verse does not necessarily imply a direct connection between 
this Yerse and the first, and that an immense period of time 
may have elapsed between them. Barrows and others have^ 
however, shown conclusively that this is erroneous, and that 
it has here its proper power as a direct copulative. This is 
also evident from the verse itself. What is the object of this 
verse ? Is it not to describe the condition or state of the sub- 
stance of the heavens and the earth, the creation of which has 
just been affirmed 1 Professor Lewis says, '"Without form 
and void ' are expressions, the one referring to utter irregu- 
larity of dimensions and outward estent, the other to the defi- 
ciency of gravity ; denoting not so much an absolute as a 
relative want of weight ; in other words, a fluid or ranfied 
condition, with an absence of all cohesion or solidity, or, it 
may be, a huge nebulosity," &c. ; and again, " The DitlH, or 
deep, is evidently the inn« unthout form, mentioned before- 
It is etymologically different; and yet the word, as here 
used, can be only another name for the chaos, though after- 
wards employed to denote other objects wbich the imagina- 
tion might regard as presenting some resemblance to the 
primeval waste." The word waters, in this verse, is also 
used to designate the same as the deep. We would here 
also remark, that the word n3n"lp, rendered mwjed upon, 
ia in the Hiphil conjugation, and is therefore causative, 
and would be more properly rendered, caused motion in. 
The phrase, the face of, is idiomatical, and answers to our 
word throv^houl. We can now understand the meaning of 
the verse. Moses is describing, in his masterly manner, by a 
few bold expressions, the appearance of the matter of whose 
creation he had just spoken. It was formless and void, or 
filling all space, and without any cohesion or solidity ; it wfta 
all dark ; and a motion caused by the Spirit of God pervaded 
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it. The Creator now proceeds to form this formless and void 
matter into those bodies which He had from eternity designed. 
The first act was the endowing a part of this dark matter with 
luminous properties. Verse 3d : — " And God said. Let there 
be light, and there was light." The language naed does not 
imply a new creation of matter, hot simply giving to matter 
already created luminous power. 

Yerae 4th : — " And God saw the light that it was good, and 
God divided between the light and the darkness." The ex- 
pression, God saw that it was good, does not imply moral 
goodness, but that it was fitted for the designed end, the pur- 
pose for which He formed it. This remark applies also to 
each place in the chapter in which the expression occurs. 
The word here rendered divided expresses a gradual act, 
such u the separation of two dissimilar substances would be. 
How this separation was finally effected we shall presently 
see. 

Verse 5th : — " And God called the light day, and the dark-- 
neas He called night ; and the evening and the morning were 
the first day," or literally, " evening was, morning was, one 
day." The name day is here used evidently in a different 
sense, in the first part of the verse, from what it is in the 
last. In the first part, it undoubtedly is a name given to the 
light to designate its special character. Gesenids and others 
derive it from a root which signifies to be warm, hot, to glow 
■with heat, and therefore its signification as a name will be, 
that which produces heat, or the warmth-producer, — a name 
which fairly expresses its principal character, and is in this 
respect like our word calorie, with which it seems to be iden- 
tical in meaning ; so also the term night is here used, not to 
designate a portion of time, but as the name of the dark or 
non-luminous matter from which the luminous had been, in 
this work of the first day, separated. It is, says Wilson, de- 
rived from the root bl'?, signifying to turn to, or towards; to 
move around ; and as a name would be, the moving around 
matter. 

In the latter part of the verse, the term day means a period 
of time. The true meanibg of this word here has been one of 
the chief difficulties in the way of the interpretation of this 
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chapter. Muij bare contendod that it means, in this place, 
a period of twenty-four hoars, or \rh;it we call a oataral day ; 
and their mfun argament has been the reference to the work 
of creation in the fourth commandment. They contend that 
God, in the reason which is there given for hallowing the 
seventh day, settles this point, that the days of creation were 
natural days. Nov, there is no fact more evident than that 
the word day is used in the Scriptures in a variety of senses, 
one of which we have in the first part of this verse, where it 
certainly has no reference whatever to time or duration. Wlien 
it does mean duration or time, it is by no means restricted to 
the meaning contended for : on the contrary, it has 60 many 
different ones that we can only determine it from the contest. 
The instances of these are numerous. In the next chapter, 
we are told in the fourth verae, '- These are the generations of 
the heavens and the earth, — in the day that the Lord God 
made the earth and the heavens.' ' Here the term day includes 
the whole six days of the creati.on. So, when Job says, " Turn 
from him that he may accomplish, as an hireling, his day," 
he uses it to express the lifetime of a man. When our Saviour 
said to the Jews, "Abraham rejoiced to see My day," He used 
it to designate the period of His appearance upon earth. We 
have also the prophetic use of the word for a year, and many 
other uses of the same character, so that we can only determine 
the meaning of the word from the context Professor Len'is 
says the Hebrews use the word DV, day' for any period of 
time presenting a complete course or unity of events, irrespec- 
tive of precise duration. There can be no doubt at all of such 
usage." We would reply to the argument for the limitation 
of time in the fourth commandment, that we are told in the next 
chapter, that God rested from His work on the seventh day, and 
blessed the seventh day and sanctified it. Now, we wish those 
who contend for this limitation of 'the six days to tell us when 
the seventh day ended, and when God ceased to rest from His 
work. The term Sabbath is also used to signify a rest of more 
than a natural day. It is so used in the Levitical law to design 
uate the Sabbath of the land, or every Eeventh year, and in other 
places. The meaning of the word day is unquestionably limited 
by the context, and in each subsequent passage, to the series of 
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completed events with which it is connectedi Here the con- 
text limits it to the period from the creation of matter to the 
separation of light matter from the dark matter ; and as no 
sun was yet in existence, it could not hare been a da; mea- 
sured by it. 

"Verses 6th, 7th, and 8th. " And God said let there be a 
firmament in the midst of the waters, and let it divide the 
waters from the waters. And God made the firmament, and 
and divided the waters which were under the firmament, from 
the waters which were above the firmament, and it was so. 
and God called the firmament, heaven : and the evening and 
the morning were the second day." There is no part of the 
account of the creation that has more puzzled commentators. 
Perhaps it is not possible to find any exposition of this work 
of the second day that has yet been given, that, when fairly 
examined, does not involve a downright absurdity. "We will 
mention t^o examples of these ; one given by Cruden, the 
author of the Concordance, as the understanding of divines 
in regard to it in the year 1737, and the other by Prof. Bar- 
rows, of Andover, in the year 1806. " The word used," says 
Oruden, " is J^'pl, which is translated expansion, something 
expanded, or firmament, something firm and solid. By this 
word the Hebrews understood the heavens, which, like a solid 
and immense arch (though it be soft and liquid), served as a 
bank and barrier between the upper and lower waters ; and 
that the stars were set in this arch like so many precious stones 
in gold and silver, when firmament is taken for the starry 
heaven ; then, by upper waters, is meant that sea or coHeofcion 
of waters placed by God above all the visible heavens, and 
there reserved for ends known to Himself. If by firmament we 
understand the air— called the expansion, because it is extended 
far and wide, and the firmament, because it is fixed in its pro- 
per place, from whence it cannot be moved unless by force-— 
then by superior waters are to be understood the waters in 
the clouds ; and these may be said to be above the firmament 
of air, because they are above a considerable part of it." 

Professor Barrows of Andover says, "In this azure vault (the 
aky) God has placed the heavenly bodies ; the fowls fly above 
the earth on its face : that is, along under it, as if skimming 
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its surface, and it constitutes a permanent diviaion betw^n 
the waters above and below itself- The waters under the 
' finnament are those on the earth's surface. The waters afa^ve 
the firmament are not directly the clouds, but ratiier that in- 
visible store-house of waters whence the clouds are, from age 
to age, supplied. Such seems to he the representation of the 
sacred writer. And now, what is there in this at which mo- 
dern science can justly take o&enoe 1 Is it that be describes 
the firmament as an outspread vault, in which are placed the 
son, moon, and stars t Is it that he places aa unexhauatible 
reservoir of water above our heads ! Th&t Gpd has such 4 
reservoir there is certain ; for He has been pouring down rain 
from it for six thousand years, and it is not jet spent ! " Cer- 
tainly this is almost equal to the child's idea of the shy ; 
" A great blue curtain drawn overhead, with holes in it to let 
the glory of heaven tbrongh." A very beautiful idea for a child. 
We answer the professor's question seriously, in the words of 
Hugh Miller — " tbat philology cannot be sound which would 
commit the Scriptures to a science that cannqt be true." 

The difficulty arises here from an entire mistake as to the 
meaning of Vp^, and the waters here mentioned. The word 
is derived from a root which means to expand, to spread abroad, 
and, as a noun, it may be rendered expansion. No^^, what is 
the meaning here of expansion t Is it not a division of the 
formless and space-filling mass into different parts, and by 
an interval or expansion that can be measured from one to 
another t In other words, the matter of the aniverae was now 
divided into all those parts which, by their consolidation on 
the succeeding day, were to form not only our earth, but all 
the heavenly bodies. This gives us an intelligent idea of what 
the work of the second day was. It was the division of the 
matter formed jn the beginning, and on the first day divided 
into two great classes, the light and the dark, into those in- 
numerable parts which were to form the heavens and the heaven 
of heavens. 

Verses 9th, 10th, 11th, 12th, and 13th. "And God said. 
Let the waters under the heaven be gathered together into one 
place, and let the dry appear, and it was so ; and God called 
the dry earth ; and the gathering together of the waters called 
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he seas ; and God saw that it -was good. And Ciod said. Let 
the earth btiog forth gnsa, the h«rb yielding seed, ajid the fruit- 
tree yieldiDg fruit after his kind, whose seed is in itself upon 
the earth ; and it was so. And the earth brought forth grass, 
and the herb yieldiog seed after his kind, and the tree yield- 
ing fruit, whose seed is in itaelf, after his kind ; and God saw- 
that it was good. And the evening and the morning were the 
third day." The work of the third day was, first — the con- 
solidation ofthe matter ofthe universe here designated as "the 
waters under the heavens." Throughout all the regions of 
space this work of consolidation went on simultaneously. Pre- 
vious to this third day of creation, no geological changes could 
have taken place, for the earth had no separate existence. Now, 
however, they commence, and, as the eai:th becomes fitted for 
the existence of life upon it, it is supplied. The second part of 
the work of this day was the clothing the earth with verdure by 
the creation of plants in rich abundance ; the operations of this 
day and the fifth are consecutive, for the work of the fourth day 
extended over a part of each of these days. The third, fifth, 
and sixth days are the only ones with which geology has any- 
thing to do, and, for the manner in which the two records 
agree, we must refer to the late work of the lamented Miller, 
"The Testimony of the Rocks," especially to the lecture — 
The two Becords, Mosaic and Geological. 

Verses 14th, 15ih, 16th, 17th, 18th, and 19th: "And God 
said. Let there be lights in the firmament of the heaven, to 
divide the day from the night ; and let them be for signs and 
for seasons, and for days and for years. And let them be for 
lights in the firmament of the heaven to give light upon the 
earth ; and it was so. And God made two great lights ; the 
greater light to rule the day, and the lesser light to rule the 
night ; he made the stars also. And God set them in the fir- 
mament of the heaven to give light upon the earth, and to 
rule over the day and over the night, and to divide the light 
from the darkness ; and God saw that it was good. And the 
evening and the morning were the fourth day." 

It has puzzled many to know why the sun, moon, and stars 
were not said to be made before the fourth day. If the reader 
has followed carefully the course of interpretation, he can now - 
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Bee why the; are not mentioned before. The word here ren- 
dered tnctde is not the one which ia rendered create, bnt one 
which most frequently means constituted, appointed, ot'Set in 
order. The work, then, of the foorth day was the ordering 
and arrangement of the motions of the heavenly bodies ; and 
their foDotioas, so far as onr earth is concerned, are clearly 
stated. The imdoabted object of this was to f^ard men 
against making them objects of divine worship ; they were 
created things, the work of the Deity ; and, so far as man was 
concerned, they were designed to serve his convenience and 
promote his welfare. Let ds now recapitulate the work of the 
several days, and see how they agree with the teachings of 
the works of God. 

In the be^nning God created the substance of the heavens 
and the earUi, and this substance was without form imd void, 
or difFiised thronghont space, it was dark, and the Spirit of 
God caused a motion to commence in it. God endued a part 
of it with luminous properties, and a part He left dark ; He 
then caused the light to separate from the dark matter, and 
named the light matter day, or the warmth-producing matter ; 
and the dark He called night, or the moving-around matter. 
This constituted the first day. On the second day, He caused 
the matter of the heavens and the earth, or of the universe, to 
separate and divide into distinct masses ; and to the space 
which contained these masses, together with the masses them- 
selves. He gave the name of heaven. This was the work of 
the second day. On the third day. He caused the masses of 
matter to become consolidated, and' gave to the one which we 
inhabit the specific name of earth, and to its collections of 
waters, seas. He then clothed the earth abundantly with 
verdure of all kinds, and commenced its preparation for the 
residence of man upon it ; this was the work of the third d^y. 
On the fourth day, He arranged the motions of the heavenly 
bodies, both with reference to the earth and to each other. 
On the fifth and sixth days, the preparation of the earth for 
the residence of man was completed, and man was placed upon 
it. We have thus a clear, definite, and intelligible narrative, 
which agrees throughout with the teachings of the most perfect 
science. We have not space now to review the various phe- 
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Bomena of nature which bear ua out; in the assertion ; but 
those who have studied the subject will understand the full 
force of the declaration, that if one should seek to give a 
sketch in the fewest words of the Celestial Mechanism of 
Laplace, the Cosmos of Humboldt, and the geology of the 
latest and best authorities, he would do it in the ver; language 
of Moses. Here, then, we bare presented to us the wonderful 
spectacle of all the grandest conclusions of science epitomized, 
arranged, and accounted for ages ago, at a time when we are 
accustomed to look upon the world as in its infancy, and when 
all nations, except the one to which this wonderful writer be- 
longed, were plunged in the darkest and most degrading 
idolatry. Where did Moses get this knowledge so absolutely 
perfect f Was it not from God 1 and is not this chapter, over 
which such a premature shout of triumph has been sent up, 
the most convincing proof of the inspiration of the Scriptures 1 
And BO it will ever be, no matter what assaults may be made 
upon it, whether it be in regard to the unity of the race, or 
some other which shall yet be brought forward, all will prove 
in the end vain and futile, and the Scriptures will come out 
of the contest like the three Jews from Nebuchadnezzar's 
fiery furnace, without even the smell of fire having passed 
upon them. 



On the Diamal OBcillathns of the Barometer. Bt 
Thomas Davies. With a Plate. 

In glancing over Humboldt's " Cosmos," the writer had his 
attention called to the diurnal oscillations of the barometer, 
when a hypothesis suggested itself which appeared satisfac- 
torily to account for the phenomenon. 

On examination as to what had been done towards the so- 
lution of this problem, he could discover no trace of a similar 
hypothesis until after this paper had been quite completed and 
written out. He then, however, found, in the British Asso- 
ciation Transactions for 1840, the abstract of a paper by Mr 
Espy, who assumes the same primary canse of the phenome- 
non as that propounded in this paper ; bat there lure important 
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differenms ia detail, safficient, tite author thinks, to make the 
proposed hypotheeis essentially now. These differences can- 
not properly be taken up till after the fall consideration of 
the subject in this paper, conseqaently they are reserved ia 
an appendix. 

Beudes this hypothesis, the anthor had previously foimd 
three others by which the phesomenoD was attempted to be 
explained. 

The first of these is that of Frofessor Kemtz, as stated in 
his *' Course of Meteorology." He supposes a meridi»i of 
heated air, corresponding nearly with the mid-day meridian, 
expanding and rising above the level of the colder portiona of 
the atmosphere. This crest of expanded air is supposed to 
overflow eastward and westward, bo as to fill np the depieBsioa 
oaased by the contraction of the colder portions of the abno- 
sphere where the influence of the sun is less, or is entirely 
withdrawn. The flowing off of the top of the crest is aapposed 
to lessen the weight of the atmospheric colamn at tJiat point, 
which is indicated by a CaJl of the barometer, and this is sup- 
posed to correspond with the 4 o'clock p.u, minimum, whieh 
occurs shortiy after Oke hottest part of the day. 

Then the overflow in each direction eastward and wee^wwd 
from this crest, being an addition to the amount of air in &e 
adjoining regions, is supposed to give a greater weight of at- 
mosphere there, and thus to account for the two maxima of 
barometrical pressure which take place, the one about seven 
hours before, and the other about six hours after, the minimum 
just mentioned ; but he does not satisfactorily account for the 
other minimum, or show why the two branches of overflon 
should not meet at the point of greatest depression, forming 
only one maximum of pressure there, as is supposed in General 
Sabine's hypothesis. 

But there is another objection to this hypothesis. Is there 
sufficient ground for supposing that there is really such an 
overflow, except perhaps to an extent almost, if not quite, in- 
appreciable t 

Whatever be the actual height of the atmosphere, ^^ths of 
it (by weight) are contained within about a. height of twenty- 
fire miles, and it will be near enough for our present purpose to 
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consider this as practically the limit of our atmosphere. Sup- 
pose an extreme of say 20° Fahr. between the mazimnm and 
miuimnm temperature of day a,nd night (taking the case 
about the equator), we will get, roughly speaking, a difference 
of four per cent, between the height of the atmospheric column 
at these points, — that is, a difference of about one mile. Now 
the distance between these points, taking the average of the 
two distances eastward and westward, is the semi-circumfer- 
ence of the earth, or about 12,000 miles. Consequently the 
slope on either side of the meridional crest will have an aver- 
age inelin,ation of 1 in 12,000, down which the upper portion 
of the crest is supposed to flow. 

Let OS for a moment look at the belt or zone of heated air 
at the equator, forming there an equatorial crest, having its 
corresponding depressions of cold atmosphere about the north 
and the south poles. We may safely, I suppose, assume that 
the difference between the polar and equatorial temperatures 
of the atmosphere* is not less than four times greater than 
the difference between the extreme day and night temperature 
about the equator ; consequently,, so f^r as this question is 
concerned, we may assume that the difference between the 
crest and the greatest depression is four times greater in the 
one case than in the other, but the distance from the equa- 
torial crest to the polar depression is only one quarter of the 
circumference of the globe, or half the distance in the former 
case ; hence, roughly speaking, we may consider the average 
inclination of the slopes of the equatorial crest to be eight 
times greater than that of the slopes on either side of the- me- 
. ridional crest, and thus the force tending to produce currents 
of air in the latter case should be only about one-eighth of the 
force in the former case. 

But this is not all. The heated equatorial crest is station- 
ary, or nearly so, and the currents produced by it are the re- 
sult of a force acting continually at the same point and in the 
same direction. The heated meridional crest, on the other 
hand, moves rapidly over the surface of the earth, bo that 
before it has had time to establish a decided current at any 
* The differeaca bsttreen the meaa temperature of the equator and or the 
north pole ia about 80° Fahr. 
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point in one direction, Bttj eastward, ihe crest has passed this 
point, uid the forces are acting on the same portions of air in 
the opposite direction.* 

Tabiug, then, these two circnmstances into consideration, 
namely, the comparatirely weak influence of the meridional 
crest tendiog to produce currents of overflow from the warm 
to the cold regions of the atmosphere, and that even this small 
influence is almost, if not altogether, neutralised hy the alterna- 
tion of the direction of the force, we cannot consider that there 
is practically any such overflowas is required by this hypothesis. 

We have seen, then, the ditSculty, even on the assumption 
of an overflow, of accounting for the double maxima and mi- 
nima, and also the great improbability of there being such a 
thing as ao overflow, at least to any appreciable extent ; there 
seems, therefore, sufficient reason for considering that this 
hypothesis is not the proper solution of the problem. 

The second hypothesis is that of General Sabine.j He 
assumes, as in the previous hypothesis, an overflow of heated 
air, but be only supposes one minimum of gaseous pressure at 
the heated crest, and one mazimam at the depression of 
greatest cold. He however brings into play the tension of the 
vapour contained in the atmosphere also having only one 
maximum and one minimum in the course of the day, but not 
corresponding with those of the gaseous pressure of the at- 
mosphere. The supposed pressure from these two sources he 
combines so as to produce two maxima and two minima with 
such ingenuity, that one almost feels reluctant to attempt to 
controvert the hypothesis. 

However, if the objections to the influence of the supposed 

* To illiutrate tbs effect of ■□ Kit«rnMing directiaii of force, let oe sup- 
poae a flkt, imooth board, uy two feet long, and thmL the one and is elevated 
above the other bj a quarter of an inch, a hoj's martila placed npoQ it will 
begin to roll down the inclined plane, and will acquire a decided velocity be- 
fore it reaches the lower edge. But Bnpposo the marble placed la the middle, 
and that each extremity is alternately raised while the other is depreaaad, the 
amount of motion of the marble will be leu and len ai the rapidity of the al- 
ternating motion of the board is increased, until the marble will become ap- 
' pirently stationary. 

t See British Association Transactions, 1844, or Philosophical Hagaiine, 
1846, vol. iivi. 
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overflow in the former hypothesis bo considered valid, they 
vill be equally so in the present case. And as the influence 
of the yapour, according to this hypothesis, cannot of itself 
account for the phenomenon, but requires the combined influ- 
ence of an overflow, the whole hypothesis must fall to the 
ground. 

Bat there are various objections that might be urged against 
the supposed influence of the vapour of the atmoBphere in 
producing the phenomenon under consideration ; this, how- 
ever, may suffice. The diurnal oscillations of the barometer 
occur with remarkable regularity, there being a slight differ- 
ence in amount, according as the weather is clear or cloudy. 
On the other hand, the variations in the humidity of the at- 
mosphere are very great, and, especially in temperate climates, 
very irregular, occurring frequently at very short intervals, 
and often irrespective of the time of the day. It seems, there- 
fore, very improbable that a phenomenon of so great regu- 
larity should be accounted for by a cause so irregular. 

Although, then, the influence of vapour may account more 
or less for the irregular oscillations of the barometer, and may 
have probably an influence to some extent of a regular kind 
on the diurnal OBcillations, we cannot look to it for the solu- 
tion of the problem in question. 

The other hypothesis is that of Mr Hopkins.* He ac- 
counts for the forenoon maximum of pressure by the weight 
of vapour added to the atmosphere by the sun's heat from 
sunrise till about nine o'clock. He accounts for the afternoon 
minimum partly by calling in the aid of a supposed overflow, 
as in both of the previous hypotheses, and partly by a sup- 
posed process of condensation of the vapour rising upward 
with the heated air to higher regions of the atmosphere, and 
there forming clouds. He says, " The vapour in the upper 
part of the air, being thus removed by conversion into water, 
no longer presses as vapour, or with the same force as that 
below, and the lower vapour consequently rises more freely to 
the height of the cloud," &e. Now, if the vapour is removed 
aa such, its weight as water is still included io that of the 
atmosphere. Then its condeneatioo, by removing its pressure 

* 8e« PhUoMpbieal Haguioe, 1816, vol. uvliL 
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aa vapour on the lower rapoar, so that this rises more freely, 
and conseqnentlj allows evaporation at tbe earth's surface to 
proceed more rapidly, causes fr more rftpid addition to the 
total amount of moisture in the atmosphere, and thus to the 
whole weight, so thnt one would from this expect rather an 
increase of weight than a diminution. 

The writer has to confess that he has great difficulty in 
distinctly realizing the supposed influence of this formation of 
cloud in producing the minimum to be accounted for, and 
therefore he may not be doing justice to the theory in the 
previous remarks ; but there is this objection to the tJieory, 
that tbe oscillations occur whether there are clouds in the 
upper regions of the atmosphere or no, while boUi of tiie 
objections to the previous hypothesis apply equally to this. 

Before stating the hypothesis which the writer has to pro- 
pose, it will be as well to state the facts for which it hafl to 
account, as graphically given by Humboldt in his " Cosmos." 

" Variationa of atmospheric preaaure, to which belong the 
horary oscillations, occurring with such regularity in the tro<' 
pics, where they produce & kind of ebb and flow in the atmo- 
sphere, which cannot be ascribed to the action of the moon, 
and which differs so considerably, according to geographical 
latitude, the seasons of the year, and the elevations above the 
level of the sea." 

" The horary oscillations of the barometer, which in the 
tropics present two masima, viz. at 9 or 9^ a.m., and lOJ or' 
10^ P.U., and two minima at 4 or 4^ p.m. and 4 a.m., occur- 
ring, therefore, in almost tbe hottest and coldest hours, have 
long been the object of my most careful diurnal and noc- 
turnal observations. Their regularity is so great, that in tiie 
day-time especially, the hour, may be ascertained fVom ibe 
height of the mercurial column without error on the average 
of more than fifteen or seventeen minutes. In the torrid zones 
of the New Continent, on the coasts as well as at elevations of 
nearly 13,000 feet above the level of the'sea, where the mean 
temperature falls to 44i6°, I have found the regularity of the 
ebb and flow of the serial ocean undisturbed by storms, hur- 
ricanes, rain, aud earthquakes. The amount of the daily os- 
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ciUation dimiDishea from 1-32 to 0-18 French lines from the 
equator to 70° north latitude, where Bravaia made very accu- 
rate observations at Bozekop. The eupposition that much 
nearer the pole the height of the barometer is really less at 
10 A.M. than at 4 p.m., and, consequently, that the maximum 
and minimum influences are inverted, is not confirmed by 
Parry's observations at Port Bowen (73° 14')." 

The folloiviDg is a translation of that portion of the de- 
scriptive letter-press of the German Atlas to the " Cosmos," 
which refers to this subject: — 

" The regular daily oscillations of the column of mercury, 
or the atmospheric ebb and flow, was pointed out by Alexander 
von Humboldt. In Germany, the barometer rises from early 
morning till the forenoon, then it sinks till the afternoon ; 
again it rises till the evening, to sink anew during the night, 
when by next morning it reaches its original position, sup- 
posing in the meantime no irregular variation to have taken 
place. Besides these times of mazima and minima of the 
height of the barometer, which Von Hnmboldt calls horary 
oscillations, there ia a small variation according to the season. 
In summer, the position of the first three extremes removes 
further from mid-day than in winter, and the smaller minimum 
is usually that in the afternoon, the greater minimum, on the 
contrary, being that, in the morning. Again, the amount of 
oscillation, or th,e difi'erence between two consecutive ex- 
tremes, is not the same at all seasons nor in every state of 
the weather, but in summer and in clear weather it is greater, 
while in winter and in cloudy weather the observations indi- 
cate a sluggishness of motion. 

" The heating power of the sun has the greatest influence 
on, if it is not the only cause of, the daily oscillations, for they 
are modified by the days and seasons, while their amonnt de- 
pends upon the latitude." 

Having the facts before us, let us now look into the ques- 
tion. 

The extreme regularity of these oscillations, with their uni- 
versal prevalence in all localities,. at all elevations, during all 
seasons, and in all states of the atmosphere, seem to point to 
a simple and not to a complex cause for the solution of the 
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phenomenon. Then, as stated by Hamboldt, there seems 
little doubt that the heat of the sun is the principal, if not 
the sole, caase of this phenomenon ; and Professor Ksemtz 
says, *' It is probable that the phenomenon is due to the calo- 
rific action of the son ; Booguer suspected it, and Laplace and 
Bamoud have admitted this explanation." We should there- 
fore loob for a solntion of the problem in some direct and 
Bimplfl influence of heat, rather than in its more indirect in- 
Snences. Let us then examine the effect of the sun's heat on 
a column of air of the height of our atmosphere, assuming it 
about the torrid sone, where the heat is greatest, and the d&js 
and nights are nearly equal. 

Without taking into consideration the ascending, descend- 
ing, and borisontal currents produced by the beating effect of 
the sun's rays, nor the weight of Tapour absorbed by the 
heated air, nor its pressure from tension at different tempera- 
tures, nor the electrical phenomena which may be the ultimate 
result of this mingling of currents and absorption of Tapour, 
there is one simple fact that may be stated concerning the 
column of the atmosphere under consideration as the effect of 
the sun's heat, namely, that its average temperature is greater 
at the heat of the day than at the coldest period of the night. 

Bnt the effect of this increase of temperature is to produce 
on the column of air an effort to expand. It cannot expand 
laterally, for it is surrounded by similar columns wanting 
similar accommodation, consequently it must expand up- 
wards, and the result will be that the column will be con- 
siderably higher during the day than during the night. 

Now this column, although it occupies a different bulk at 
each of these different times, and is consequently of different 
specific gravity, is, on the whole, of the same weight, and, 
consequently, in so far as this is concerned, no change will be 
indicated by the barometer. 

During this process of expansion upwards, the centre of 
gravity of the column has been raised a certain amount fur- 
ther from the surface of the earth, which is equivalent to the 
whole weight of the column being elevated by that amount. 
Bat it requires a force to put this weight in motion and to 
elevate it through this height. This force is produced by the 
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expansive effort of the column of air itself acting against the 
surface of the earth, and raising itself up in a manner some- 
what analogous to the case of a man who, stretching himself 
upwards, raises himself on his toes, and the result will be, 
that while the expansive force is in operation, there will be a 
pressure arising from it in addition to the pressure due to the 
mere weight of the column of air, and which will be indicated 
by a rise m the barometer above the mean height. 

This process of expansion takes place from about sunrise 
till some time after mid-day, when the maximum iieat of the 
atmosphere is reached. The maximum amount of pressure 
arising from this expansive force will, it is clear, not take 
place at its very commencement, as the increase of heat and 
consequent expansive force is then small ; neither will it take 
place when the air has reached its highest temperature, for 
before that time the upheaved column of air has attained its 
greatest upward velocity, while the increase of the expansive 
force'has ceased. Eat the maximum pressure will take place 
at that point where the rate of increase of expansive force has 
the greatest ratio as compared with the upward velocity at- 
tained at the time by the column of air. 

Again, the momentum attained by the upheaved column 
will tend to carry it upwards after the extra pressure has 
been removed ; but as by this time it has reached its maxi- 
mum temperature, it begins to lose its heat, and the expansive 
force begins to decrease. In consequence, the surface of the 
earth will be relieved of a certain amount of pressure, which 
pressure will reach its minimum at a point where the rate of 
decrease of expansive power by the loss of temperature has 
the greatest ratio, as compared with the velocity of the fall of 
the column of ai? after it has reached its highest point of ele- 
vation above the earth's surface, and has begun to descend. 

The time of greatest heat of this column of air may be 
taken at about two hours or more after mid-day. We have 
seen that the point of minimum pressure of the atmosphere 
should take place some time after this, and by observation it 
generally occurs about 4 o'clock p.m. 

From this time, being late in the afternoon, the expansive 
force of the column of air quickly decreases till some time 
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after minBet, when the rate of decrease becomes less for the 
rest of the night. In the meantime, the column of air de- 
scends with increasing momentum ; while, having ceased to 
contract «ith sufficient rapidity, so as to make room for its 
continaed fall, it will consequently he compressed to some 
extent hy its own falling weight, and a corresponding pres- 
sure will be communicated to the surface of the earth, which 
will he indicated by a rise in the barometer. By observa- 
tion, this pressure attains its maximum generally about 10^ 
o'clock P.M. 

By the time the momentum of the falling atmosphere has 
been nentraHzed, an amount of compression and correspoad- 
iog pressnre will have been produced inconsistent with a state 
of equilibrium, and consequently there will commence a re- 
silient action, until the atmosphere, rebounding from the 
earth's surface, again passes the point consistent with a state 
of equilibrium, and again reaches a point of maximum ele- 
vation, where, in consequence, there will be a second mini- 
mum of pressure, as indicated by the barometer, and which 
occurs about i o'clock a.m. This minimum, however, being 
only the result of a rebounding force, should not be so small 
as the former, that is, should not deviate so much from the 
mean pressure, and this agrees with observation. 

Were the sun not to return for some time, so as not to in- 
t«rfere with the temperature of the air, we should have a 
series of oscillations and consequent maxima and minima 
occurring at about equal intervals, diminishing, however, in 
amount until equilibrium was gradually established. We 
would consequently have another point of maximum pressure 
some time in the forenoon, irrespective of the sun's renewed 
influence. But by this time the sun has again begun its 
heating influence, and the column of air beginning again to 
expand, the expansive elevating force rises, if we may so 
speak, to meet the falling column of air. In consequence, 
not only is the time of maximum pressure thus somewhat 
anticipated, so that this last interval is the least of all the 
intervals between the extremes, but this last maximum is the 
greater of the two maxima of the day. By observation, it 
takes place generally about 9 o'clock a.h. 
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Aft«- this, the united resili^it and expansive focAs will 
again produce an upheaving of the atmosphere, with a 6UCC«b- 
eion of maxima and minima similar to those of the preceding 
day. 

Professor Keemtz givea in a table the hourlj variations 
of the barometer £ar a number of places in different latitudes. 
The variations for places about tbe torrid zone being greatest, 
thus admitting of greater accuracy of observation, while at 
the same time they are most equable, are best suited for 
showing the law which these oscillations follow. For this 
purpose, the tabular results for the four places about the 
torrid zone, given by Professor K%mtz, are represented in 
Plate X., Diagram 1. 

It would have been desirable to have had the houily varia- 
tions of temperature for some of these places, or even of some 
other place about the same latitude, for the purpose of com* 
paring them with the oscillations of the barometer ; but as 
tbe writer had not such information, he took that which he 
thought would suit best for giving an approximative com- 
pari son. 

Professor Ksemtz, in another set of tables, gives the hourly 
variations for each month of the year for four places. The 
most southerly of these places is Padua, in latitude 46° 24' 
north. At the equinoxes, tbe lengths of day and night at 
this place correspond most nearly with those of tbe torrid 
zone. The actual amount of heat being greater at the 
autumnal than at the vernal equinox, the daily observations 
of temperature at the former season will probably correspond 
most nearly with those of the torrid zone. Consequently the 
author wqs led ^ adopt the daily observations of temperature 
at Padua for the month of September as the nearest approxi- 
mative representation he bad within bis reach of the daily 
variations of temperature within the tropics. This curve is 
shown in Diagram 2. Of course it is to be kept in mind that 
it is not supposed that this curve represents even approxi- 
mately the actual amount of temperature, nor even the 
actual differences of temperature, butmerely, approximately, 
the comparative rates of increase and decrease of tempera- 
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ture a^he Tarions honra of the day, which is sofGcient for 
oar present purpose. 

On ezaminiDg this cnrve of temperature, it will be seen that 
the rate of increase is greatest from about 7 to 9 or 9 J o'clock 
A.M., being at the rate of 1-24'' Cent, or 2-22C Fahr. per hour,' 
while after that this rate of increase gradnally lesaena till 
about half-past 2 o'clock p.m., when the maximum tempera- 
ture is reached. Now the end of this greatest rate of increase 
of temperature, — that is, the point where the rate of increase of 
the expansive force begins to abate, — corresponds as closely aa 
possible with the time of maximum pressure, as shown by 
three of the curyes of Diagram I., namely 9 and 9J o'clock 
A.M. ; while the minimum pressure at 4 o'clock p.m. occurs an 
hour and a-half after the maximum of temperature. 

Again, tbe greatest rate of decrease of temperature occurs 
in the afternoon between 4 and 6^ o'clock, being then at the 
rate of O'-ge Cent., or l°-73 Fahr. per hour ; while from 7 
P.M. till 6 A.M. tbe rate of decrease, while nearly uniform, is 
only CSe Cent., or 0°'65 Fahr. It is during this time of 
comparatively equable temperature that the maximum and 
minimum of least variation from tbe mean pressure occur ; the 
former, as already stated, about 10^ p.m., and the latter about 
4 A.M. 

An illustration suggests itself to the writer which may 
assist in realizing more distinctly the process supposed to go 
on in tbe atmosphere according to the precediog hypothesis. 

Suppose the elastic column of air represented by a carriage 
on very elastic springs. Suppose the motion of this column 
of air relative to the sun to be represented by the motion of 
the carriage along a road. . When the column of air ap- 

* According to ths table in Knmtz, the difference lietween 6 B.nd 9 o'clock 
Is 1°'72 Cent. And thii vtodU make the corregpondence with the maximum of 
bBTometrical otclllation more decided, but there aeema to be a laifltalie in the 
table here, perhapa of 0*-60 Cent. (See correctiou in dUgrHtD.) ThU aod tbe 
other Buppoted mlit&kea, corrected in the diagrama hj dotted lines, the author 
ha« leaa reluctaoce in suppoilng, from the circumBlaoce of hia having die- 
covered Mveral of a similar kind, of some of which there can be little or no 
doabt. The; are much more apparent on a more diatorted scale than that 
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proaches towards and pasaes under the sun, it is ex^Ebuded, 
and consequently elevated ; and let us suppose that the ele- 
vating force, instead of taking place in the carriage itself, is 
produced by some sudden elevation in the road. As the car- 
riage is drawn along the level road, the pressure upon the 
Toad is uniform, being equivalent to the actual weight of the 
carriage ; but as soon aa the sudden elevation in the road is 
met with, there is an increase of pressure produced upon the 
road against the side of the elevation facing the approaching 
carriage. In consequence, the carriage is jolted upwards, but 
at the same time the elevation is passed, so that there is a 
decrease or minimum of pressure on the other side of the ele- 
vation towards the retiring carriage. Having thus received 
a jolt, the carriage, in its subsequent course over the' level 
road, will continue for a short time to undulate, thus pro- 
ducing a series of maxima and minima of pressure upon the 
road ; these, however, gradually diminishing in amount until 
they become inappreciable. 

Suppose, now, that instead of one elevation on a level road, 
there were & succession of elevations occurring at intervals, so 
as nearly to coincide with every alternate undulation of the 
carriage, we would then have a continued series of two 
maxima and two minima of pressure on the road for each 
elevation passed; the maximum and the minimum of greatest 
deviation from mean pressure being on either side of the 
summit of the elevation, while the mftximum and the mini- 
mum of least deviation occur over the interval or level por- 
tion of road between the elevations. These maxima and 
minima correspond with those of the pressure of the atmo- 
sphere, as indicated by the daily oscillations of the baro- 
meter. 

Diagram III. has been prepared to represent this process 
to the eye. The thermometric curve of Diagram II. has been 
laid down so as to represent in section a portion of a road, the 
elevations in the road corresponding with the elevations of 
temperature, each in their respective cases being considered 
as the elevating forces. The body of the carriage is repre- 
sented by a ball resting on a spiral spring, so as to allow of 
the indication of a great amount of oscillation, while, the 
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spriag Iwing fixed to the frame and wheels, the whole ia snp- 
posed to be passing rapidly along in the direction of the 
arrows. 

The top of the ball ia represented aa following a carve 
(indicated by the dotted line), the reverse of the barometric 
carve for La Onyara, the curve being set off from the thenno- 
metric carve or line of supposed surface of road. The baro- 
metric carve has been shown reversed, in order that the m&xi- 
mnm pressure might be indicated by a compression of the 
spring, and vice versa. The barometric curve of La Cruyara 
has been chosen in preference to the others, because it seemed 
on the whole to be the least exceptional in its appearance, 
while at the same time there is one small irregularity about 
7 and 8 p.m., which nearly coincides with a similar irrega- 
larity in the thermometric curve ; thus helping us to see how 
the one irregularity in the barometric oscillations may be 
affected by an irregularity in the temperature. The irregn- 
larities in the two curves just alluded to, though nearly, do 
not exactly coincide ; but in the thermometric curve or line 
of surface of road, as shown in this diagram, the irregularity 
has been slightly shifted backwards, so as to correspond 
better with that in the barometric curve, the amount of altera- 
tion being indicated by the dotted line. Of course it is to be 
kept in mind that the amount of barometric pressure is not 
measured by the amount of compression of the supposed 
spring, but that the diferenees of barometric pressure are 
indicated by the diferencea of compression of the spring. 

The intervals between the maxima and minima already 
mentioned may be taken as the average for tropical countries ; 
bat we may readily imagine that local influences, such as the 
position of oceans, continents, deserts, and mountains, may 
interfere in producing a difference in this respect, and also in 
giving different values to the maxima and minima for dif- 
ferent localities, which, however, seem to be very regular for 
each particular place. 

This hypothesis readily accounts for the other facts, as 
stated by Humboldt — namely, that the difference between the 
maxima and minima is not so great in winter and in cloudy 
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TTeather sa in Bummer and in clear weatlier ; for in winter the . 
expaneion of the vhole atmosphere, and in cloudr weather 
l^he ezpansioa of the lower strata, will be lees than at other 
times. Again, the oscillations are not so great in the higher 
latitudes, where the inflaence of the sun's rays is not so 
great, and is perhaps more unequal according to the altitude. 
Then at great elevations the depth and weight of atmosphere 
being considerably diminished, will account for the diSerenee 
in amount between the extremes there and at a lower level. 
It alno accoante for the circumstance, that in Germany (and 
doubtless in other places where the difference in the length of 
the day is considerable, according to the season) the position 
of three of the extremes removes further from mid-day in 
sammer than in winter. Thus, on account of the earlier 
rising of the sun, the expansion will commence sooner, and 
consequently the forenoon maximum will occur sooner ; then 
the longer time of subjection to the heating influence of the 
sun, and the point of maximum temperature being later io 
the day, there will be a longer interval of oscillation, and con- 
sequently we have the afternoon minimum and erening maxi- 
mum later. 

Hitherto the atmospheric column has been spoken of as a 
whole in reference to its temperature, expansion, and oscilla- 
tory motion, and this has been sufficient for the purpose of a 
general description of the hypothesis ; but for the purpose of 
calculation, it would be necessary to consider the atmospheric 
column as divided into a number of strata of equal weight — the 
temperature, and consequent expansive for^e, the actual 
amount of expansion, the amount and velocity of motion, and 
consequent momentum of each stratum, requiring to be taken 
into consideration. 

As illustrative of what is required, and at the same time to 
give distinctaess to our conceptions of the supposed motions 
of the atmospheric column, the following facts may be stated- 

Roughly, a column of air, one foot square, of the height of 
our atmosphere, weighs one ton. 

If we suppose this column divided into ten strata of equal 
weight, each will weigh about 2 cwt. 

b2 
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At a aniform temperetare of 60° Fahr., the lowest stratmn 
will occupy ft height of ahont half a mile from the earth's 
snrfacc. The five lower strata (or the half of the colomn liy 
weight) will occupy a height of about 3} miles. Nine of these 
strata will reach to a height of about 12 miles ; while the 
whole ten strata ma; reach to a height of 50 or 100 miles. 

Suppose sow an extreme difference of saj 20° Fahr. he- 
tween the night and the da; temperature of each of these 
strata, we would thereby have, roughly, a difiereace of 4 per 
cent, in the bulk of each. The upper strata, at the same time 
that they themselves expanded, being upheaved by the ex- 
pansion of the strata below, there would be a difference of 4 
per cent, between the night and the day level of each. 

Thus, while the centre of gravity of the lowest stratum, 
which is about ^th of a mile high, would only rise through 
iJjth of a mile, or between 50 and 60 feet, the centre of 
gravity of the sixth stratum (at a height of about 4 miles) 
would be raised through about ^th of a mile ; that of the ninth 
stratum, whose height may be taken at 10 miles, will be 
elevated through ^ths of a mile; and that of the tenth stratum, 
which may be taken at a height of 18 miles, will be elevated 
jths of a mile. That is, over a surface of one foot square, we 
have ten masses of matter, each weighing about 2 cwt., raised 
upwards distances varying from 50 or 60 feet to abont ^tha 
of a mile. 

But we have only considered the amount of motion or dis- 
placement due to expansion. There will he also a certain 
amount of motion due to momentum, after the elevating force 
has ceased to act, just as the undulating motion of the carriage 
is greater than the inequalities on the road. The amount 
due to this we do not at present attempt to estimate ; but we 
may perhaps safely say, that about the tropica we have over 
each square foot ten masses of matter, each weighing about 2 
cwt., bobbing iip and down twice a-day through heights vary- 
ing from about 60 feet to 1 mile. 

At first sight, the mode of speaking of the upper strata being 
upheaved by the expansion of the lower strata may be ob- 
jected to, on the ground that the actual process in nature is, 
for the lower portion of the atmosphere in immediate contact 
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'with the earth to get more rapidlj heated, and to 'ise up- 
"vrards, being at the same time replaced by a falling colder 
portion of air. 

No doubt there is this mingling of the air to a certain ex- 
tent, although, in the opinion of Professor Ksemtz, its influence 
is not great in affecting the temperature of the upper portions 
of the atmosphere; but whether this mingling be great or 
small, it does not affect the question at present under con- 
sideration. The column of atmosphere has been supposed 
divided into strata of equal weight ; these strata are considered 
as occupying different elevations at different times, according 
to their temperature. But this is quite irrespective of the 
internal motions which may have taken place hetween the 
different stratii ; for it is clear that, so far as the present 
-question is concerned, any effect produced on a particular 
stratnm by the addition of a portion of heated air rising into 
it from a lower stratum, will he counterbalanced by the equi- 
Talent amount of air that has left the stratum to supply the 
place of the other ; and it would be quite the same to suppose 
no displacement of particles to have taken- place, provided 
there is taken into account an addition to its temperatnre 
corresponding to that brought by the newly-entered portions 
of heated air. 

This, then, is the hypothesis now proposed as a solution of 
the phenomenon of the diurnal oscillation of the barometer. 
There may be other slightly-modifying regular influences 
which must not be overlooked in a close consideration of the 
question. There is, for instance, the influence of the alternat- 
ing heat and cold of day and night on the moisture of the air, 
which, however, I have no doubt, is much smaller than that 
attributed to it by General Sabine ; there is also the tendency 
of the two atmospheric waves of this hypothesis, which pass 
round the earth in the course of every twenty-four hours, to 
produce a certain amount of horizontal displacement, giving 
another set of two maxima and minima in the course of the 
day, although, from the proportionably small height of the 
waves, the effect is probably quite inappreciable; and perhaps 
there may he other influences. 

D,q,i,.cdbvGoogle 



242 On the Diurnal Oscillatione df the Barometer. 

The cause now adduced seems, however, to be that which 
haa decidedly the greatest influence in producing the pheno- 
menon under consideration, and especially in producing that 
peculiarity of it — namely, the double oscillation in the course 
of the day. It seems to account in a simple and satisfactory 
way for all the general phenomena of these diurnal oscilla- 
tions ; and the writer thinks that the same hypothesis could 
readily account for some of the anomalies that occur in parti- 
cular localities, but in the meantime he does not consider it 
expedient to speculate on these, especially with insufficient 
data. 

Appendix. 

As already stated, the preceding paper had been quite com- 
pleted and written cut without the author having been able 
to discover auy trace of a hypothesis similar to that here pro- 
posed. Since then, however, he has found in the *' British 
Association Transactions" for 1840 the abstract of a paper 
by Mr Espy, in which a similar hypothesis is propounded. 
Although both hypotheses agree in so far as they refer the 
phenomenon to the same primary cause, there are important 
differences in detail. 

Thus, while Mr £spy agrees with the hypothesis of the 
preceding paper in attributing the evening maximum to the in- 
fluence of the momentum acquired by the falling atmosphere, 
he does not take into account this influence in assisting to 
produce the forenoon maximum. Then he leaves out of con- 
sideration altogether the influence of the upward momentum 
acquired by the upheaving of the atmosphere in producing 
both the afternoon and morning minima ; — thus he considers 
the afternoon minimum as eoleli/ due to the diminished tension 
of the atmosphere produced by its rapid diminution of tempera- 
ture, while the morning minimum he considers to be simply 
the return of the atmosphere to its mean pressure. 

Now, on the examination of these diurnal oscillations, espe- 
cially as shown by diagrams, it geems evident that no hypo- 
thesis can be correct which makes the morning fninimam 
correspond with the mean barometric pressure ; and this of 
itself may have been considered so serious an objection to Mr 
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Eapj'e hypotheBiB as to have prevented that attention to the 
priniarj cause assigned hj him which the writer thinks it 
deserved. 



On the Genua Oalago, with description of an apparently 
New Species (Oalago Murinus) from Old Calabar. By 
Andrew Mureay. With a Plate. 

In the last envm of objects of natural history which I re- 
ceived from my excellent friends the missionaries of Old 
Calabar, was a small iflonkey in spirits, sent by the Rev. W. 
C. Thomson, who is now stationed at a place called Ikoneto, 
somewhat higher up the Calabar River than Creek Town. Mr 
Thomson furnished me with no details regarding it, but his 
companion and fellow-labourer, Mr Hewan, who is at present 
on leave in this country, on its being shown to him, at once 
recognised it as a little pet which was kept by Mr Thomson, 
and which had probably died after his (Mr Hewan's) departure. 
The little creature is interesting in various ways: it is interest- 
ing from its minute aize, being no larger than a common mouse, 
and I believe is the smallest species of monkey yet known. It 
has a special interest in the eyes of the naturalist, from exhi- 
biting in a characteristic manner some structural peculiarities 
of the group of monkeys to which it belongs ; and in its do- 
mesticated state, its affectionate and playful disposition in- 
vested it with an interest of another kind in the eyes of those 
to whom it was attached. 

With its friends it was very familiar, and used to run over 
their persons with perfect freedom. A favourite place of re- 
fuge was up the coat-sleeve of its master, and a still more fre- 
quent retreat was under his whisker, and between it and his 
shirt-collar. 

It belongs to the Galagos, a genus peculiar to West Africa, 
with the exception of one species said to be found in Mada- 
gascar. The two species nearest to it are the Madagascar 
species Galago Demido^i, and one found in Senegal, the Ga- 
lago Senegaleneis, both of Oeoflroy St Hilaire. As to the for- 
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met, it is at once distingnished by the size of its ears, which 
in that species are not a third of the size of the other. The 
Oalago SeneffaUntia resembles it more, but is distinguished 
by the points of difference which I shall presently mention. 

Before specifying these, however, I ought to mention that I 
did in this instance, as I usually do in cases of doubt, avail 
myself of the valuable assistance of the ofiScers of the British 
Museum to acquire greater certainty on the point, and sent 
my specimen to my friend Dr J. £. Gray for comparison 
with the species of Galago in that establishment ; ai^d he tells 
me that my species is very like the Oalago Senegalensis, 
and suggests that my specimen may only be a very young 
one of it. This suggestion, however, proves incorrect; an ex- 
amination of the hones (the fontenelles are closed) shows that 
my specimen is adult, although not an old individual, Dr 
Gray, however, admits that the species which have been de- 
scribed are very difficult to distinguish, even with the skins 
before one ; and the difference between stuffed specimens, in 
which uBually the ears have shrunk in drying, and the body 
expanded in stuffing, and one In spirits, where the body has, 
on the contrary, rather collapsed, and the colour of the fur 
assumed a different hue, joined possibly (although he does not 
say so) to the feeling, that a public officer occupying his posi- 
tion should bo cautious in giving an opinion on imperfect ^ta, 
has prevented him from declaring an opinion on the subject, 
I am withheld by no such consideration ; and being thus thrown 
back upon the descriptions of the authors who have established , 
the different species, it Is from a comparison of these that I 
have come to the conclusion that they are distinct. 

The 0. Senegalenew is figured and described by Audebert 
in his fine wort on monkeys, and on comparing his figure and 
description with my specimen, I find the following points of 
difi'erence. My species is only half the size of G. Senegalen- 
sis, the limbs are much more delicate and finely formedj and ~ 
the colour is quite different, — that of the G. Senegalensis be- 
ing a sort of orange tawny yellow, while my species is mouse- 
coloured : in both, the feet and under parts are pale. This 
statement of the colour is, however, not to be too much relied 
on, because my specimen being in spirits makes the colour of 

D,q,i,.cd by Google 



Andrew Murray on the Genus Galago. 245 

the fur appear somewliat different from what it is when dry. 
The ears of the G. Senegahneis, also, are said to end in a pen- 
. cil of hairs, which is not the case with this species. The third 
finger in my species is the longest ; while, if Audebert's figure 
of G. Senegalensia be correct, it is the second wHich is the 
longest. In Audebert's figure, also, the tail is represented as 
round and bushy ; while in mine the fur ia disposed rather 
flatly, and separated like the plume of a feather, as we see in 
some of the flying squirrels. 

These particulars appear sufiiciently to distingaish the two 
species ; and the accompanying figure, of the size of nature, 
from the accurate pencil of our accomplished naturalist Dr 
Grevillo (who, I may mention, concurs in my opinion), will, t 
think, satisfy any one who compares Audebert's figure with 
this, that the two are distinct. My animal is moat probably 
another species alluded to by Audebert, and mentioned but 
not described by Adanson as " seulement un peu plus grosse 
comme un souris." Beferring to this resemblance to a mouse, 
I propose to distingaish it by the name of Galago murinut- 

The generic characters are well shown in it, and one or 
two of these exhibit structural peculiarities which are worthy 
of a short notice. All that is known about the food and 
habits of the genus is, shortly, that it is fmgivorous and in- 
sectivorous. A glance at the tee^, which will be found 
figured on the plate, shows at once that it is much more of 
the latter than the former; and the curious curved project- 
ing nail on the first finger of each hind-foot (not counting 
the thumb as a finger), doubtless has reference to its mode of 
procuring insects. At least we may infer this from some 
particulars mentioned in an interesting notice of the habits of 
the aye-aye of Madagascar, communicated, on 7tb April last, 
by the Honourable Dr Sandwith, through Professiir Owen, to 
the Linnsan Society, and which will be found in the number 
of their Journal for July 1859. I need scarcely remind the 
reader that the aye-aye is, like our animal, a monkey of 
small size, and, like it, provided with one peculiarly-eon- 
strncted finger on each hand or fore-foot. It is the second 
finger, and it is more than double the length of the rest, and 
less than half the thickness ; in fact, it looks just like a long 
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bent wire of moderate thickneaa. Tbe nae of this long finger 
was hitherto a pozsle; bnt Dr Sandwith having prooored a 
liiing specimen, which he kept in a cage in the Manritius, 
happily aacertained its use in the following manner. 

Unlike the Galago mwinits, which has the teeth email, and 
the canines very slightly developed, the aje-aye has very for- 
midable canines, they being nearly as large as those of a 
yoang beaver. These it employed in gnawing the wooden 
bars of its cage, to snch an extent as to render it necessary to 
protect them. Dr Sandwith observing this, thought of tying 
some sticks over the woodwork, that it might gnaw these in- 
stead, and put into its cage, for thia purpose, a number of 
branches which happened to have been bored by a large and 
destructive grub called moutouk. " Just at sunset," says Dr 
Sandwith, " the aye-aye crept from under his blanket, yawned, 
stretched, and betook himself to his tree, where his movements 
are lively and graceful, though by no means so quick as those 
of a squirrel. Presently he came to one of the worm-eaten 
branches, which he began to examine most attentively, and 
bending forward his ears, and applying his nose close to the 
bark, he rapidly tapped the surface with the curious second 
digit, as a woodpecker taps a tree, though with much less 
noise, from time to time inserting the end of the slender finger 
into the worm-holes as a surgeon would a probe. At length 
he came to a part of the branch which evidently gave out an 
interesting sound, for he began bo tear it with his strong teeth. 
He rapidly stripped off the bark, cut into the wood, and ex- 
posed the nest of a grub, which he daintily picked out of its 
bed with the slender tapping finger, and conveyed the luscious 
morsel to his mouth." As Dr Sandwith says, "The long finger 
is thus obviously intended to be used alternately as a plexime- 
ter, a probe, and a scoop." Its strong canine teeth become 
comprehensible, and its bat-like ears in perfect harmony with 
the rest of its structure. 

The Galago resembles the aye-aye in some of these respects, 
although it departs from it in others. It has the bat-like 
membraneous ears, and alao a particular finger specially 
armed with an erect hooked nail (see fig. 2), but it wants the 
strong canine teeth with which to break into the retreat of 
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the grab. The anned finger, howerer, is not the only one 
that is remarkable. The rest are all delicate, slender, and 
soft, with a broad flat pad at the tip, and also at the root, of 
each, and on the back furnished with a delicate flat nail shaped 
like that of the human species: so soft and, delicate are the 
padded tips of the fingers, that now, after having been for 
some time in spirits, a gentle squeeze makes them as thin as 
paper; although, doubtless, in life tliej are plump as the tips of 
the fingers of the tree-frog, to which they bear in size and pro- 
portion some resemblance. A more delicate instmment for 
handliog a fragile insect could not be imagined, and I appre- 
hend that the true interpretation of the hooked nail and sen- 
aitire tactile tips is, that the one is for the purpose of extract- 
ing small insects from crevices, and the other for seizing them 
or stuffing them into its mouth. 

. The arrangement of the teeth also appear to bear evident 
marks of the adaptation of structure- to its inseotivoroua 
habits. The canines and molars do not differ materially 
from these teeth in other insectivorous Mammifera, except, 
indeed, that they become wider, and more rapidly so behind ; 
in other respects, the sharp, projecting points and irregular 
surface is merely a modified repetition of what we admire as 
so well adapted to their insectivorous diet in the mole and in 
the hedgehog; but it is diflerent with the incisors: those in the 
lower jaw, six in number, and, comparatively speaking, pretty 
long, project obliqnely outwards ; while those in the upper 
jaw, only four in number, are very small, almost pointed, weak, 
and vertical. They are, moreover, simply inserted in the gum, 
the intermaxillary bones not being united at the symphysis, 
and there being thus no bone in which to insert them. The 
efiect of this arrangement must be to deprive the incisor teeth 
of any cutting power ; the inferior ones, of course, from their 
oblique direction, cannot cut; and the superior ones, though 
vertical, being mere points, and without direct opposition, are 
also powerless for cutting. They can therefore only be used 
for holding, not dividing ; and this is exactly what an animal 
feeding on butterflies or flies would require : it does not want 
to bite the morsel into two, and lose a half, but, having seized 
its prey with its mouth, it holds it with the incisors as with a 
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file, and with !ta aensitive fingers staffs the whole into its 
month, there to be chopped into minee-meat b; the broad and 
pointed molars. 

Id examining the specimen before ns, I observe two glan- 
dular orifices near the eye, placed on a little tubercle situate 
slightly above the inner canthus, quite external to the eyelid, 
as represented on the plate by figure 6. Their external posi- 
tion would appear to be scarcely consistent with their being 
lachrymal orifices, although what else they can be it is not 
easy to conjecture ; but the state of the specimen is hardly such 
as to admit of the glandular tubes being dissected and traced 
to their gland ; and though they were, they would not tell ua 
anything of its eecretions or purpose. 

Dr Kno.t In one of his publications (I think his " lUces of 
Man") states that the yellow spot which is found on the retina 
of the eye in man, and is usually supposed to bo peculiar to 
man, is also found in the monkeys of the old world, but not in 
those of the new world. I have carefully looked for it in the 
present animal, but I do not find it. My examination, how- 
ever, it scarcely to be looked upon as conoliisive, because, al- 
though the retina is in tolerably good preservation, it is not 
perfectly so ; the lens has been resting on the retina, which 
is in part abraded, and the yellow spot, which is extremely 
delicate and easily obliterated, may have been upon that por- 
tion of it; but I incline to think not. 

Id the plate, I have given a figure of the brain in its supe- 
rior, inferior, and posterior aspects (figs. 5, 7, 8) ; and it will 
be seen that the first bears a very close resemblance to the 
figure given by Professor Owen (Phil. Trans., 1846, " On the 
Brain of the Maranpialia") of the brain of another small In- 
sectivorous monkey {Midaa rvjinuznus) belonging to an allied 
group. 

The cerebral lobes have very much of the general oval out- 
line of those of the human species, and they almost entirely 
conceal the cerebellum from view, but they are perfectly 
smooth and without convolutions.* This is the character of 

> There are some ttlat traces of anfractuositieB, but these an merelj the 
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all the small monkeys in this group. Now, I cannot help 
thinking that this is a very fair opportunity of testing the 
■worth of the chief character which Professor Owen has brought 
into prominence in his proposed new arrangement of the Mam- 
mifera, as when any deviation from a usual character occurs in 
■what we regard as members of the same family, a better occa- 
sion cannot be wished for testing the value of an arrangement 
or definition mainly founded upon such character. 

Professor Owen's characters drawn from the brain, so far 
as they apply to the present subject, depend on whether the 
lobes of the cerebrum be convoluted or not, and whether or 
not they extend over the cerebellum ; those which have them 
convoluted he calls Gyrenceplmla, a section which contains 
the great majority of the Mammifera, — indeed everything, 
with the exception of man, the marsupial animals, and the 
Insectivora, Cheiroptera, Bodentia, and Bmta; the latter — 
viz., the Insectivora, Cheiroptera, Eodentia, and Bruta (type. 
Pangolin) — compose his Lissencephala, or those with smooth 
lobes of the cerebrum. Now it is clear that, tried by this 
character, the Galago should be separated from the Quadru- 
mana and ranged with the Liesencephala, But this Profes- 
sor Owen does not propose. He considers their affinity to the 
other Quadrumana through the form of the cerebrum, the posi- 
tion of the cerebellum, the quadrumanous habits and form, 
&c., so great aa to forbid their being separated from them; 
and that they must he looked upon as one of those exceptional 
deviations which meet us in every attempt we make to de6ne 
natural objects. He does not even view them as the transi- 
tion between the Quadrumana and Insectivora, which he places 
far apart ; the former at the commencement of the Gyrence- 
pkala, and the latter at their termination among the Lissen- 
cephala. He sees their affinity with the latter, but, placing 
them among the Quadrumana, he must of necessity separate 
them from the Lissencephala by the whole of the Gyren- 
cephala; in other words, three-fourths of the Mammifera. 
No doubt this is only one of the difficulties which we have 
to encounter whenever we attempt to make a lineal arrange- 
ment or system for Nature. Her system is not lineal, but the 
most complicated network, like a ball with threads passing 
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throngh it, connected in every direction, and ramifying and di- 
Tftricating in appftrently the moat inextricable confosion ; there- 
fore we can never show the ftffinities of nature by a chain or 
linear eyetem. But admitting it to be hopeless to do so, the 
advantage — indeed the necessity — of having some euch ar- 
rangement (artificial though it be) as mechanical help to pre- 
serve oureelves from worse confusion, is felt so sensibly by the 
student that we mast adopt one, even while we know that it 
gives a false, or at all events does not give a true, view of the 
affinities of the objects so arranged ; and if we adopt any one 
character of importance as our principal guide in making such 
artificial arrangement, we are often compelled either to aban- 
don our chief character, or, if we stick to it absolutely, to in- 
volve ourselves in some manifestly unnatural collocation. 
Now, there is certainly no maiiifestly unnatural collocation in 
placing the Galagos and their allies with the Insectivora and 
Rodentia. In many respects they correspond. They (the 
Galaffog) have the teeth of a hedgehog (that is, typically — 
specially, I have already shown their exceptional peculiarities); 
they have the tail of a squirrel, they have the eye of a dor- 
mouse, and the ear of a bat; and, like all these, their cerebral 
lobes are free from convolutions. The characters of the pla- 
centation, on which Gervais places the Insectivora in imme- 
diate sequence to the Quadrumana, is not known in the Ga- 
lago, so far as I can learn, but may very possibly be the same 
as that of the Insectivora ; and even although it were not, hut 
exactly the same as that of the other Quadrumana, that very 
character (although not looked on in this light by Owen) is so 
far allied as to have led Gervais and Milne Edwards to the 
belief of their affinity. To join the Galagoe to the Insecti- 
vora, therefore, does not shock me more than to remove the 
Insectivora from their position next the Quadrumana. 

To remove the Galagos, however, from the Quadrumana 
would, I apprehend, be too violent a dislocation to meet the 
approval of most men, I agree with Professor Owen in re- 
taining them there, notwithstanding that they do not possess 
the Gyrencephalic cerebrum — unless, indeed, we should erect 
a separate order for these Lisseneephalous and insectivorous 
Quadrumana, which might perhaps be better ; but I differ from 
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him as to the next step, and go along with those who place 
the Insectivora immediately after the Quadrutnana. 

The result of thus testing Professor Owen'a proposition by 
the Galago's brain is by no means to diminish our ideas of the 
value and importance of the Encephalic organs as a character, 
nor of the obligations science is under to him for furnishing 
us with it. It is so like presumption on my part that I hesi- 
tate to differ from him at all ; but if I may renture to express 
my opinion, I should say that my chief point of difference from 
him is, that he has attempted to give the character in question 
a wider application and more extended force than I think it 
can bear. In no arrangement, as it appears to me, can any 
one over-riding character be permitted to control all the rest. 
A true definition is the union of man; characters, and I would 
almost have preferred that he had chosen some names bearing 
less of the character of a definition drawn from one character 
than Gyrencephala, Lissencephala, and Lyencephala; we could 
then have equally given full weight to the cerebral characters, 
and we could with less reluctance have made such interpola- 
tioaa from the other sections as other special characters would 
seem to justify. 

But I am extending my proper subject into one which would 
require much greater deliberation and deeper consideration 
than befits an incidental notice of a new monkey, or quasi- 
monkey, and must beg my readers to excuse the digression. 

Xxplanation of PlaH SI. 
Fig. 1. Qalago •nttrfRvi (natural size). 

2. Hind paw (natural Bize). 

3. Upper surface of moath seen from below (magnifiBd twice). 

6. Eyelids ehowing tlie two glandular oriflcee (magnified tirice). 
S. Buperior view of brain. 

7. Posterior do. 
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Jfmle'g Unit, verified.* By James P. Espt. 

If we imagine an air-tight piston to mo^e without friction 
in a cylinder 780 feet long, containing 780 cubic feet of air 
at the temperatare of zero, of half atmospheric density, to be 
condensed into half the space by a force of 7^ x 144 pounds 
falling 390 feet — that is, throngh half the length of the cy- 
linder—the air, by my experiments with the doable nephele- 
scope, will be heated by the condensation 76°. 

As this is effected by a weight of 7^ >: 144 pounds falling 
390 feet, and as the air thus heated weighs 31yVVlbs , it may be 
used to test Jonle'a Doit. 7'5 x 144 x 390 is equal to the me- 
chanical power of 421200, which heats 31-25 pounds 76° ; 

42 1200 
therefore, to heat one pound 76°, will require „. .,, = 13478, 

and 13478 being divided by 76°, gives 177-3, the'unit for air, 
or the number of feet one pound would have to fall to heat 
one pound of air one degree ; and from this unit and Joule's 
unit the specific caloric of air may be ascertained, supposing 
it to be unknown, or incorrectly ascertained by direct experi- 
ment; being divided by Joule's unit, 772, gives 17'42, the 
number of degrees one pound of water would be heated by the 
operation, and also the number of degrees one pound of air 
would be heated,if air had the same specific caloric as water ; 
but as the specific caloric of bodies is inversely as their power 
of being heated, divide 17-42 by 76°, it will give 0229, the 
specific caloric of air. Now, as my experiments with the 
double nephelescope give the specific caloric of air, 0-218, and 
Begnault's 0'23; and as Joule's unit brings out an intermediate 
number, Joule's unit is probably correct, and certainly cannot 
be altered till some of the elements from which I have con- 
firmed it are altered by more careful experiments, or more 
careful calculations from the same elements. I have never 
seen how Joule experimented in obtaiaing his unit; but it will 
be gratifying to that gentleman to learn that bis result is con- 
firmed in so simple a manner by my experiments, as it cer- 
tainly is gratifying to me to find that my law of cooling, by 
the expansion of air, is iu perfect harmony with his most 
* Commaiticated by R. Banejl, F.R.8.E. 
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beautiful principle. I have not M. RegDault's determination 
of the specific caloric of air before me ; but according to mj 
recollectioQ, it is betveen 0-23 and 0-24, and my experiments 
with the double nephelescope make it 0'218. If we assume 
Jonle's unit as accurate, using that as an element, the specific 
calorie of air is exactly 0-229. , 

It follows, also, from Joule's principle, that we may easily 
find the temperature of air condensed into double, treble, &a. 
densities, if we take Regaault's authority for granted, that 
the specific caloric of air is the same at all densities and tem- 
peratures. 

For if we suppose a cylinder of air at half density, with a 
temperature of zero, to be condensed by pressure into half the 
space, it will be heated by the process 76° ; and if it is con- 
densed into one-fourth the space, it will require twice the 
force moving through one and a-half times the space, and will 
thus produce an increase of temperature of 3 x 76° ; and if it 
is condensed into one-eighth the space, it will require four 
times the force moving through one and three-fourths, — that is, 
7 X 76° ; the next duplication will increase the temperature to 
15 X 76° ; the nezt to 31 x 76°, &c. ; so that at the distance 
of thirty-five miles below the surface of the earth, the air, by 
its own pressure, supposing it doubled its density every three 
and a-half miles, would be 1024 times as dense aa at the sur- 
face of the earth, and 153,748° hot. 

This calculation is made on the supposition that M. Reg- 
nault's experiments have proved that the specific caloric of 
air is the same for all densities and temperatures. According 
to my experiments with the double nephelescope, the specific 
caloric of air diminishes as the density increases, a double 
density giving six and a-half pfer cent, less specific caloric ; 
the heat, therefore, if my experiments are correct, is much 
greater than the estimate above. Certain it is, when double 
density was used, the cold of expansion into double space was 
81", whilst in common air the cold was only 76°. 

The specific caloric of steam may also be calculated from 
the mechanical unit of heat. For, as a column of air 7S0 feet 
long, of one square foot area, contains 62^ pounds in weight, 
the quantity of steam in pounds which is contained in an 
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equal column can be calculated by talcing ^ths of its weight, 
antldimiDittbiDg that quantity in proportion to its temperature 
above zero. For example, at one-half density, the column of 
air at icro of the above size veighs 31-25 pounds, ftbs of 
vbich = 1!)'54 pounds, and this diminished by ^fSths of the 
whole, ie 13-95 pounds, which is the weight of a column of 
ateam at half atmoBpberic pressure and 180° in temperature. 
Now, if the area of the end of the cylinder, 144 inches, is 
multiplied by 7J pounds, which must fall a90 feet to produce 
double density in the steam, and -thus raise its temperature 
32^ it will make 10,880; and this multiplied by 390, makes 
424,320, and is the power which heats 13-94 pounds of eteam 

32'' ; consequently, ,n.n, will be required to heat one pound 

424 320 
32'^; and if this last nnmber, --.-i^inr be divided by Joule's 

unit, 772, it will give the number of degrees a pound of water 
would be heated by the process, 39''-255 ; and as the Bpecific 
caloric of bodies is inversely as their powers of being heated, 
if 39°-255 be divided by 32°, it will give 1-223, the gpecific 
caloric of steam at atmespheric pressure and 212° tempera- 
ture. 

In like manner I have calculated the specific caloric of 
steam for the several densities and temperatures below. 

The first column contains the pressures in atmospheres ; 
the second, the temperatures ; the third, the number of pounds 
of steam in the column to be heated by the condensation ; the 
fourth, the mechanical power required to produce the con- 
densation ; the fifth and last, the specific caloric of steam at 
the different densities. 
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appears that the speoific calonc of steam diminiahes as that 
of air with the increase of density. There is, in fact, a dimi- 
nution of twenty-five per cent, from one atmosphere to eight 
in density, or rather in tension, for with eight times the ten- 
sion, the density is only about 6'7 times greater. 

It appears, also, from the principle in question, that in con- 
densing air, the higher the initial temperature the greater 
will be the heat produced by condensation, so that if air should 
be used at 448° above zero, a condensation into half the space 
would heat it 2 x 76°, and so in proportion. 

In making theso calculations, I should perhaps have used 
Regnault's coefficient, 461% rather than the old one, 448° ; 
but as my object is rather to show how Joule's unit, and the 
specific caloric of air, and the unit for air, 177'3, are con- 
nected, so that any one of these quantities may be used to 
correct the other, than to settle any of them definitely; I 
have contented myself with the loose manner in which these 
calculations have been made. 



On eome of the Conatiluents of the Tar obtained by Destruc' 
tive Distillation of Brown Coal- By Mr Max Dijrhe of 
Magdeburg. 

The tertiary formations of the North Cierman plain abound 
in this kind of coal, which, although it bears decidedly the 
features of coal, as known in this country, diff'ers in its out- 
ward appearance to such an extent as to justify the special 
name. We are, however, not entitled to oppose this coal as a 
class to the common coal as another class, but must look upon 
it as forming the last links of that great chain of relics of for- 
mer vegetations which begins with the anthracites of America, 
and will be extended by the layers of peat and turf of the pre- 
sent day. According to their age, we find these tertiary coals 
distinguished from each other by their ultimate composition, — 
by colour and other physical properties, among which the differ- 
ences in structure are pre-eminent. Many of them preserve the 
fibrous arrangement of their particles so well that botanists are 
able to recognise the genus of those antediluvian plants without 
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difficulty; whereas in other cases the deatruction of the ligneous 
fibre is bo &dv&Qced as to haffle all efforts ..of the most skilful 
observers to trace their origin. This latter class is termed 
brown coal, par excellence, the first one being improperly 
called " bituminous wood." Brown coal occurs either in large 
lumps of considerable coherence, and of a black or brown 
colour, or in an earthy damp state, varying in colour from 
black to reddish-yellow. 

The coal which furnished material for the present examina- 
tion occurs at the northern slope of the Thuringian moun- 
tains, where it is worked on & considerable scale. Coherent 
pieces are not common ; it appears usually in a coarse,powdery 
state, of alight-brown colour, which frequently passes into the 
reddish tint above mentioned. 

The coal is submitted to destructive distillation with the 
view of obtaining liquid and solid bodies for illuminating pur- 
poses, and I may be permitted to sketch in a few lines the 
method which is found heat to effect this end. 

The coal is heated in cast-iron retorts to a dull redness, the 
gases and vapours being allowed to descend through iron 
pipes, from each retort, into a common pipe of consider- 
able dimensions. The tar is discharged into a cistern, the 
gases being permitted to circulate through vertical pipes, in 
order to condense the tar effectually. The tar then undergoes 
distillation in cast-iron stills, and the distillate is collected in 
three separate receivers, the first one being removed as soon 
as the distilling fluid is of 0.833 sp. gr. The second stage 
is carried on until a drop solidifies on cooling. The residue 
in the still is like asphalte, very similar to what is obtained in 
distilling crude coal naphtha. Only a tenth of the tar is got 
in the first partof the distillation, the greatest portion coming 
over in the third stage- The first fraction is treated alter- 
nately with monohydrated sulphuric acid and caustic soda of 
70° Twd., well washed and re-diatilled. The second fraction 
undergoes the same process of purification, but with a larger 
quantity of sulphuric acid and soda. Another distillation 
makes it ready, and it is sold under the name of heavy 
photogen, its specific gravity being considerably higher than 
thatof the light photogen,— viz., 0876 andO-827 atlS'C. The 
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portion comiDg over last contains the paraffine, which can be 
obtained hj crystallizing, and purified by several mechanical 
operations. 

The ordinary or light, photogen occurs in commerce in the 
form of a yellow limpid fluid, the odour of which is quite 
different from: any of the known products of dry distillation, 
and is at once empyreumatic and ethereal, but by no means 
disagreeable. Its specific gravity is 0-8271 at 15° C- It 
bums with a white smoky fiame, and is soluble in alcohol and 
ether. Ebullition commences at 135° C, but no constant 
boiling-point could be obtained. When the thermometer indi- 
cated 215° C. nearly all the fluid had distilled over, and the 
small residue in the retort then underwent decomposition ; 
white fumes were given off, and the distillate obtained a decided- 
ly disagreeable smell, whilst the fluid blackened very much. 

There being very little doubt that the naphtha was a mixture 
of several bodies, it was considered necessary to make a toler- 
ably complete fractional distillation before any attempt could be 
made to ascertain their nature. Wurtz's apparatus was em- 
ployed with great advantage. The receiver was changed every 
5''C., and as soon as decomposition became visible, distillation 
was stopped and the black residue altogether removed. The 
lower fractions were at first perfectly colourless, but turned 
very soon light- yellow ; the fractions of a higher boiling-point 
came over with a yellow tint, which changed after the lapse of 
some hours into brown. This, however, lessened rapidly as 
the number of rectifications increased. At length, after twelve 
rectifications, colourless fractions, at almost the constant boil- 
ing-point, were obtained. The depression of the point of ebulli- 
tion was very considerable in the first rectification, the first 
fraction beginning to boil at 112° C. As the quantity of the 
residues in the fiask were always very small, it can scarcely 
be doubted that their presence was owing to an imperfect 
purification of the naphtha — a supposition which afterwards 
proved to be correct. The lowest fraction began to boil at 
75° C, but between this point and 100° C. the fractions were 
too small to admit of their true nature being ascertained. Pre- 
liminary experiments made with the original substance, as 
well as with the fractions, boiling between 80' and 90" C. 
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proved the absence of benzole — results which might hare been 
anticipated, considering the previoaa purification in the 
manufactory. 

Several closely approximating analyses of some of the frac- 
tions showed a loss oscillating between 0*5 and I'O per cent., 
which was doubtless owing to the presence of an impurity 
containing oxygen. A plan therefore required to be adopted 
to remove this, without acting upon the hydrocatbons. I re- 
sorted to the same means which had already been employed in 
themanufactdry, — viz., concentrated sulphuric acid and caustic 
soda.' The latter substance did not prove effectual, there 
always being a loss of 0-& per cent, in the analyses, even after 
long-continued treatment. Sulphuric acid, however, gave full 
satisfaction, as the impurity could be thoroughly removed 
without visibly diminishing the quantity of the naphtha. The 
crude hydrocarbons were shaken with about a tenth of their 
volume of sulphuric acid for some minutes, the acid then 
removed by means of a pipette, and this process repeated as 
long as any coloration of the acid could be observed. A care- 
ful washing served to remove the oil of vitriol and the new- 
formed acids. If the slightest trace of acid was left, the fluid 
invariably became black in the following distillation ; other- 
wise a perfectly colourless fluid came over, which did not colour 
in the least, even after the lapse of many weeks. Sodium 
boated in it kept its brilliancy after the coating of soda was 
removed. This mode of purification was applied to all the 
fractions with perfect success ; the higher ones, however, re- 
quired a renewed treatment with acids, which was almost 
unnecessary with regard to the lower ones. The naphtha had 
now entirely lost the empyreumatic smell, and acquired a 
very pleasant odour, which even improved with the rising boil- 
ing point. 

Although fluids were obtained, the boiling points of which 
were almost perfectly constant, they consisted, nevertheless, of 
more than one substance, which was proved by their deport- 
ment with fuming sulphuric acid. When two ounces of the 
naphtha, with an equal volume of fuming sulphuric acid, were 
agitated in a stoppered bottle ofeight ounces capacity, the fluid 
blackened intensely, and sulphurous acid may easily be ob- 
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served by the smell ; the temperature rises but little, even 
■when the mixture is violently shaken. After a short time the 
fluid separates again into two layers ; the naphtha now being 
diminished bymore than half, the process is repeated with fresh 
quantities of sulphuric acid till no farther coloration can be 
observed. The acid being removed for the last time, the fluid 
is washed, tintil the water, siphoned off, dues not afTect blue 
litmus paper. The well-dried hydrocarbon, after being dis- 
tilled over sodium, shows an entirely difierent odour from that 
noticed in the mixture ; it is very volatile, even at low tem- 
peratures, and bums with a white, but by no means smoky 
Same. 

The indifierence of the hydrocarbon towards fuming sul- 
phuric acid made it almost certain that it belonged to the 
alcoholic series of the general formula, Cd Hn-,z = 4 volumes 
of vapour, which became evident by its composition and its 
deportment with fuming nitric acid, as it remained unat- 
tached, and the nitric acid, after diluting with water, did 
not show the slightest trace of a dissolved nitro-compound. 
These experiments were made upon a fraction, boiling between 
105-110° C, and the indifferent hydrocarbon came over 
almost entirely at 108° C, This being-exactly the boiling 
point of Kolbe's butyle, obtained by electrolysis of valerianic 
acid, the body in question might have been expected to be 
identical with butyle. Wiiliams,* however, showed that the 
indifferent hydro-carbon obtained from a fraction of Boghead 
coal naphtha, boiling between 107" and 110° C, was not pure 
butyle, this boiling at 119° C- The near relation of the 
sources made it highly probable that the butyle from brown 
coal would possess the same boiling-point as that from Bog- 
head coal, and this was placed beyond doubt by the nnmbers 
found for the respective vapour densities of the body, boiling 
at 108° 0. (I.) ; and of that obtained from a fraction boiling 
between 118°-120''C. (II. and III.), the point of ebullition 
last mentioned remaining steadily at 1L9°5 0. 

I. Excess in the weight of the balloon, 0305 gr. 
Temperature of air, 14° C. 

„ „ the bath during sealing, 149° C. 

• FrocMdingi of the Royil Society, Janu»rj 22, 1857,— tlAem. 0«., 1857, p. 35. 
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Capacity of the ballooB, 177 cubic cents. 
Residual air, 2 cubic cents. 
Pressure, 742 m. m. 
Density of the vapour, 3'69. 
II. Excess in the weight of the balloon, 0-374 gr. 
Temperature of air, 16° C. 

„ „ the bath during sealing, 162° C. 

Capacity of liie balloon, 1 92 cubic oenta. 
Besiduij air, 1 cubic cent. 
Presiure, 742 m. m. 
Density of the vapour, 3-99. 
III. Excess in weight of the balloon, 0-295 gr. 
Temperature of air, 14° C. 

„ „ the bath, 170" C. 

Capacity of the balloon, 164 cuMc cents. 
Kesidual air, 2 c. c 
Pressure, 734 m. m. 
Densi^, 3-94. 
Theory requires— 

16 C=16 volumes, = 13-26752 
18H=38 volumes,= 2-48760 



Density of 4 vols, of vapour, =; 16-75512 
„ 1 vol, „ = 3-939 



Boiling It 108° C. Boiling kt 11S°5 a Theor7. 

I. '^. ii^ CioHjg =4 vol. 

3-69 3-90 3-97 3-939 

The following cambers were obtained in analysis of the 
hydrocarbon, boiling at 119°5 C. : — 

1. — 0-215 gr, substance gave — 
0-663 gr, carbonic acid, and 
0-308 gr, water. 

2. — 0-193 substance gave — 

0596 carbonic acid, and 

0-276 water. 

1, II. Theory. 

C =84-04 84-22 "96 16 84-21" 
H=1891 15-89 18 18 15-79 

99-95 100-11 114 100-00 

After the presence of butyle was thus proved, that of amyle 
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might be anticipated. I proceeded therefore at once to ezamine 
the fractioDs boiling between 155 and 165. The indifferent 
hydrocarbon obtained hj the same processes as applied to the 
lower fractions was submitted to a few fiactional rectifica- 
tioas, which were considered necessary on account of the 
mercury rising by 12° C. in the first rectification. After 
three rectificatione, the fluid boiled steadily at 159°& C, which 
number almost exactly agrees with the boiling-point of the 
amyle found by Williams, viz., 159° C, and only one degree 
and a half higher than that found by Wurtz. 
Analyses gave the following numbers ; — 
1. — 0-214 gr. substance gave — 
0-6625 carbonic acid, and 
0-3026 water. 
2. — 0199 gr. substance gave — 
0-615& carbonic acid, and 
0-281 water. 
I. II. Theory, 

C =84-43 84-35 120 50 S^ST 
H= 15-71 18-69 22 22 16-49 

100-U 10004 142 100-00 

A determination of the vapour density proved that the body 
boiling at 159° C. had not only the per-centage composition, 
but the same condensation as the radical amyle, thus : — 
Excess of weight of the balloon, 0-654. 
Temperature of air, 14° C, 

„ „ the bath, 186° C. 

Capacity of the balloon, 230 cubic cents. 
Residual air, 1 c. c. 
Preasure, 742 m. m. 
Density, 4-83. 
Theory requires — 

20 C =20 volumes=16-6844 
22 H=44 volume8= 3-0404 

Density of 4 volumes of vapour, 19-6248 
Density of 1 volume of vapour, 4-906 

Boiling at 1B9°5 C. Theory=to 4 vol. 

4-83. 4-906. 

It has been already mentioned that the fractions which pro- 
bably contain propyle were too small to allow any detailed exa . 
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minatioD ; it may suffice to state, that there are hydrocarbons 
unacted on by sulphuric acid, and apparently in compara- 
tively greater proportion than iu the fractions of a higher boil- 
ing-point. I bope to be soon able to communicate satisfactory 
results vith regard to this body. Caproyle, likewise, could not 
be obtained ; the last fractions I bad at command boiling at 
180-185° C, whereas caproyle boils at 202° C. 

I vaive altogether the question, whether the hydrocarbons 
obtained by destructive distillation, and possessing the compo- 
sition of the alcohol radicals, are identical with the bodies 
obtained by electrolysis of the fatty acids, and by the action 
of sodium upon iodide of butyle. It is to be regretted that 
the bydrurets of the radicals are so little known at the pre- 
sent. Possibly more correct views would be derived from their 
better knowledge. 

The study of the salpho-compounds, formed by the action 
of fuming sulphuric acid upon the mixed hydrocarbons, did 
not promise satisfactory results ; it is true a sulpho-acid was 
formed, the salts of which, with baryta, crystallized pretty 
readily; but there were always evidently more than one 
kind of crystals mixed, the separation of which would have 
required larger quantities of material than I had at my dis- 
posal. I therefore resorted to nitric acid, with the view of pre- 
paring nitro- compounds which might be obtained ina pure state, 
either by distillation or by crystallization. Two drachms of 
strong fuming nitric acid were poured into a stoppered bottle' 
of four ounces capacity, and part of the fraction, boiling be- 
tween 100° and 105° C, added in small quantities, the bottle 
being immersed in cold water, so as to ensure the lowest pos- 
sible temperature. When the hydrocarbon came into con- 
tact with the acid, a hissing sound was produced, with slight 
evolution of red fumes ; as soon as the mixture became a little 
warm, the fumes were much increased, and the action upon the 
naphtha takes place with an almost explosive violence- It is 
indispensably necessary to keep the nitro -com pound in solu- 
tion by the acid, or the indifferent hydrocarbon will be dis- 
solved in the nitro-compound, which forms a homogeneous layer 
above the acids ; when poured into water, the compound never- 
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theless does not float on the surface, the quantity of the hydro- 
carbon being too small to balance the greater density of the 
nitro-compounds. But when this is dissolved in the acid, a 
separation takes place very easily, the hydrocarbon rising to 
the surface, where it forms a. brilliant green layer. The nitro- 
compound is then thrown into water and well washed ; it shows 
in this state a red*brown colour; the smell recalling nitro- 
benzole, although less agreeable. Analysis did not give re- 
sults which allowed a conclusion to be drawn regarding the 
original hydrocarbon ; there evidently being a mixture of 
mono and binitro oomponnds. The body began ebullition at 
220° 0. ; the greater part of it went over between this and 
230° C. ; and then the mercury rose very quickly till near 
300° C, when thick vapours appeared, whilst the residue in the 
retort blackened ; thus the last portion was mixed with pro- 
ducts of decomposition, and did not admit of any inferences to 
be drawn from its examination. The first distillate was sub- 
jected to some rectifications, and a fluid obtained, which had 
an almost constant boiling-point at 225" C. This agrees with 
the boiling-point of nitro-toluole, as found by Deville. Ana- 
lysis leads likewise to the formula Cj^ H, NO,, as may be 
seen from the following numbers ; — 

1, — 0-364 gr. substances gave — 

0-7756 gr, carbonic acid, and 

0170 gr. water. 
2. — 0'391 gr. aubstance gave — 

0876 gr. carbonic aeid, and 

0192 gr. water. 

I II, Tlicory, 



C6113 


6117 


84 


14 


6131 


H 6 46 

N ... 


6-45 


7 
14 


7 
1 


511 
10-22 



... ... 32 4 23-36 

10000 
The fluid, after distillation, was of a golden colour, but 
darkened soon into an orange-red. 

It is obvious, that dinitro-toluole was formed at the same time, 
although precautions were taken to prevent the mixture of acid 
and naphtha from becoming hot ; and the distillate which came 
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over »t 300° chiefly consisted of this body. It may now be 
fairly inferred, that the hydrocarbon from which the nitro- 
componnd in qnestion originates is toluole, an opinion which is 
strengthened by the circninstaDce, that the fraction worked 
upon boiled between 100° and 105° C. ; and Church* foond 
103*7 C. to be the correct boiling-point of toluole. 

As the other bomologaes of benzole conld now be anticipated 
almost with certainty, I proceeded, therefore, at once to seek 
for lylole, and selected a fraction boiling between 125° C. and 
130° as the starting-point. Faming nitric acid, applied in 
the way above detailed, did not prove so efficacious as in the 
preceding case. It is true a liquid compound was observed, 
but no formula could be derived from the Dumerons analyses 
which were made. During distillation, decomposition took 
place ; the contents of the retort became black, and the dis- 
tillate was of a smell quite different from that osnally ob- 
served in bodies of this class. These results rendered it evi- 
dent that the only means of obtaining definite prodncts would 
be to extend the action of the nitric acid : at first, the solu- 
tion of the naphtha, in fuming nitric acid, was boiled, and 
then precipitated by water ; but no precise difference was ob- 
servable, the composition still showing the product to be a 
mixture of mono and binitro compoonds. 

At length, a mixture of fuming nitric acid and sulphoiic 
acid gave satisfactory results. If both acids, in equal volume, 
be poured into a flask, and the naphtha allowed to drop out 
of a pipette with a narrow aperture, the fluid becomes hot^ 
and each drop occasions a sharp hissing sound. After some 
minutes, small crystals become visible on the glass ; as soon 
as they appear, no more naphtha is to be added, but the flask 
allowed to cool down gradually. The walls are then covered 
with yellow or reddish-brown crystals, which sometimes form 
a pasty mass, when rather much naphtha is used. This can 
be entirely avoided if the mono-hydrated acid is replaced by 
fuming acid, in which case it requires great excess of naph- 
tha to produce that effect. I always found the stronger acid 
mure useful, as the subsequent purification of the crystals is 
attended with difficulties when they are mixed up with a fluid 

• Pha Wag., lij ii. 266. 
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compound. The solid body was then removed and washed ; 
a-dlterent particles of tho liquid compound were separated, bj 
pressing between blotting-paper and washing with hot alcohol, 
tlie solid being but sparingly soluble in that menstrnum. 
Strong nitric acid and oil of vitriol dissolve it readily when 
heated ; and on cooling, brilliant crystals, sometimes of con- 
siderable length, are obtained. They are of a yellowish 
colour, with a beautiful green lustre ; insoluble in water, 
sparingly soluble in cold alcohol, more in hot alcohol and 
ether. From the solution in strong acids the body may be 
precipitated by water, in the shape of a white powder with a 
yeUowish tint. It melts at a low temperature, and can be 
sublimed without decomposition. 

Analysis leads to this formula: CjgH,NjO,3, via., trinitro- 
xylole, as may be seen from the annexed numbera. 
1. — 0-240 gr. substance gave — 
0348 gr. carbonic add, and 
0'064 gr. water. 
2. — 0-261 gr. substance gave — 
0-377 gr. carbonic acid, and 
0-073 gr. water. 

3. — 0'291 gr. Bnbstance gavfr— 
46 cubic cent, of nitrogen at 
766 m, m. pressure, and 
20° C, temperature. 
4. — 0-498 gr, substance gave — 
78 cubic centim. of nitrogen at 
742-5 m. m. and 
18° temperature. 

' C 39-66 39-39 39-53 

H 2-96 312 ... ... 3-04 

N 17-95 17-79 1787 



C 96 16 

H 7 7 

N 42 3 

96 11 
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It may be mentioned that this substance has not hitherto 
been analysed. 

Cnmole was to be looked for in the fractioQB boiling be- 
tween 145-150'^ C. In doing bo, I enbjected the naphtha to 
the process detailed with reference to xylole. The product 
was a body very similar to trinitro-xylole in its physical pro- 
perties, and I conld fairly expect It to be trinitro-cnmoie. 
Analysis, however, gave numbers exactly agreeing with this 
formula : C,8 II, N^ O,, = C,g H^ (NO^), O,, namely,— 
1. — 0-274 gr. Bubs tance gave — 
0'402 gr. carbonic acid, and 
0088 gr. water. 
2. — 0-252 gr. sulntaDce gave — 
0*368 gr. carbonic acid, and 
0082 gr. water. 
3. — 0-301 gr. substance gave — 
0-44O gr. carbonic acid, and 
0099 gr. water. 
4. — 0-556 substance gave — 
74-5 c. c. of nitrogen at 
10° C, aud 769 m. m. pressure. 

1. II. Ill IV. Means. 

C 40-01 39-83 39-09 ... 39-94 

H 3-56 3-62 3-65 ... 3-61 

N ... ... ... 1601 1601 



H 9 9 3-32 

N 42 3 15-50 

112 14 41-33 

271 100-00 

This formula belongs to a homologue of picric acid ; but 
the properties of the body have not been so far examined aa 
to decide whether it is really a homologue or isomeric with it. 
It may be added, that the alcoholic solution did not change 
litmus paper. It is insoluble in water, little soluble in al- 
cohol and ether ; readily in strong acids, from which it is 
precipitated by water. Although homologues of picric acid 
are not yet known, and picric acid itself is not obtained from 
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benzole by mere oxidiziDg agents, there can scarcely be a 
doubt about the composition of tlie body in question ; I regret, 
however, that want of material prevented me from throwing 
more light upon this interesting compound. 

Cymole is evidently present, and in comparatively large 
proportion, which becomes obvious by the large quantity of the 
fractions boiling between 165° and 175° C. But the analytical 
results obtained are not sufficiently in accordance with each 
other to establish formulas for the nitro-com pounds produced. 

The body which has been mentioned as containing oxygen 
is only an impurity of the naphtha. I got some of it as a residue 
in distillation of the last fractions ; but as rapid decomposi- 
tion took place, when I attempted to rectify it, and the small 
quantity did not allow me to study its derivatives or com- 
pounds, not even an indication of its true nature could be ob- 
tained. 

Thus we have essentially two series of bodies in the brown 
coal naphtha, namely : — 

1. HydrocarbonB of the general composition Cn Hn+g, as bu- 

tyle and amyle ; and, 

2. Hydrocarbons of the formula Cn Hn_j, as toluole, xylole, 

cumole, and cymole. 
The first one forms a constituent part of the Soghead coal- 
naphtha, of the Kangoon tar, and of the subject of the pre- 
sent investigation ; it therefore appears almost as general as 
the second series, and on this ground we may suspect its pre- 
sence in the tar of common coal. 

I hope to be able to give some farther communications, 
which are intended to comprise the constituents of the heavy 
photogen and the rest of the non-basic bodies in the brown 
coal-tar. 

These experiments were made in the laboratory of Dr An- 
derson, whom I have to thank for his kind advice during the 
progress of this investigation. 
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PROCEEDINGS OP SOCIETIES. 

Royal Society of Edvaburgh. 

Monday, 18(A April 1859.— Peofessoe CHRISTISON, 
V.P., in the Chair. 

The following Communicatione were read : — 
1. B«BearcfaeB on Radiant Heat. — Part II. By Balfour 
Stewart, Esq. Communicated by the Secretary. 

Th« fint part of this paper describes the following gronps of ex- 
periments : — 

I. Od the effect which rot^hening the surface of a bodj pro- 
duces upon its radiation. 

II. On the nature of that heat which is radiated b; rock-salt at 
212° F. 

III. On the radiation of glass and mica at high temperaturee. 
The second or theoretic&l portion of the paper has reference to 

the law which connects the radiation of a particle with its tempera- 
ture, and to Dutong and Petit's experiments on this subject. The 
inBtruments used, and method of using them, were almost the sanis 
as described in the first series of these researches. 

With regard to the first group of experiments, it was ascertaioed 
that roughening surfaces of glass or rock-salt with emery paper 
until they are dim for light, neither alters the quantity nor tlie 
quality of the heat which they radiate ; the surface, although dim for 
light, being yet specular for heat. 

With regard to the second group of experiments, it was showD 
that heat from rock-salt at 212 F. penetrates a screen of gUss or 
mica less easily than lamp-black heat at 212° F, 

It also penetrates a screen of mica split by heat less easily than 
the latter description of heat ; but the difference of behaviour ot ths 
two kinds of heat with regard to this substance is not so marked as 
in the case of ordinary mica. 

So far as tested by mica, and mica split by heat, it was shown 
that, — 

Lamp>black heat of 700° F. bears to 
Lamp-black „ 212° F., the same relation as 
Lamp-black ,, 212° F. bears to 
Bock-salt „ 212° F. 
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that b to say, rock-salt heat posaesaes greater avemge ware-length 
than lamp-black heat. 

With regard to the third group of experimente, it waa ahown th&t 
glass or mica, by being heated, does not change in anj measnre its 
oapacity for transmitting a given description of heat; for instance, 
cold glass transmits heat of 700° F. just as welf as glass heated to 
700° F. Proceeding, then, to the iJieoretical part of the paper, it 
was shonn, — 

1»{, That the absorptiye power of a thin plate of any substance 
equals its radiative power. 

2d, That (by the thii-d group of experhnents) the absorptive 
power of cold glass for heat of 7^0" F. is the same as that of glass 
heated to 700° F. 

3rf, That cold glass has a greater tr&nsmJssive, or leas absorptive 
power for heat of 700° F., than for heat of 212° F., — and hence 
we must conclude that " the radiation of a thin plate of glass, or 
other substance, at 700°, bears a less proportion to the total radia- 
tion of 700° F., than its radiation at 212° does to the total radia- 
tion of 212° F. It was also shown that this difference is more 
tnarked for a thin plate than for a thick one ; and it was argued, 
that Dulong and Petit's law does not express the law of radiation 
of a material particle, but that this law, whatever it be, increases 
^or all bodies) less rapidly with the temperature than Dulong and 
Fetit's law. 

% Some Observations on the Coagulation of the Blood. By 
John Davy, M.D., F.II.S. Lond. and Edin. 

Dr Richardson, in a recent and elaborate work on the blood, an 
extension of a Prize Essay on the cause of the cot^Iation of this 
fluid, has endeavonred to prove that this phenomenon is of a chemi- 
cal kind, depending on the escape of the volatile alkali. 

The author of the paper of the above title describes three sets of 
expenments which he has instituted for the purpose of testing Dr 
Richardson's hypothesis. In all his trials on blood, he has used 
^that of the common fowl, its properties being best adapted to the 
objects in view. The results obtained were briefly thk following: — 

1. Ammonia added to the blood in small quantities did not pre- 
vent its coagulation ; in lai^r quantities it retarded coagulation, 
and rendered the blood viscid. 

2. On exposing mixtures of blood and ammonia, and of water and 
ammonia, to the open air, the loss of weight sustained in two or three 
minutes— the time required for the coagulation of the blood — was 
hardily appreciable, using a very delicate balance. 

3. The moist fibrin of the blood subjected to the action of am- 
monia was found to bo rendered transparent and viscid, but to be 
very slightly soluble. 

NEW SEalES. TOI- I. NO, ir. OCT. 1859. T 
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Tb«ae rwnlts, and others, sueh as the ooaguUtion of the blood ia 
close vessels, and the rolatile alkali not haTing hitherto been de- 
tected in heatthj blood, have led the author to the ooaclusion that 
the phenomenon nnder oonBidention still remuns an unsolved pro- 
blem ; and that on the groand of mere probabilities it is not easj to 
Mj which of the two chief hjpotheses advanced oonoeraiag it — the 
chemical and the vital— 4S deserving of preference. 

3. On the Recent Vindication of the Priority of Garendish aa 
the Discorerer of the Composition of Water. B; Professor 
George Wilson. 

^e object of this communication was to direct attention to the 
recent recover; of two documeata establishing the priorit; of Caven- 
dish as the discoverer of the composition of water. Their importance 
was indicated by the late Mr Robert Brown, the botanistj and his 
literarj executor, Mr J. J. Bennett of the British Museum, has 
brought them before tho Royal Society of London. They are both, 
eontrary to general expectation, published statements contained in 
well-knoirn works. The first is a section of De Luc's " Idtes sur 
la M^t^rologie," entitled, " Anecdotes relatives k la d6cQuverte de 
I'Eau sous la forme d'Air," in which the following decisive decla- 
r^ion occurs : — 

" Vers la Bn de 1' annSe 1782, J'atl&i k Birmiagham on le 
Dr Priestley s'^tolt ^tabli depnis quelques annSes. II me com- 
muniqua alors, que M. Cavendish, d'apres une remarque de M, 
Warltire ; qui avoit toujours trouv6 de I'eau dans les vases oil il 
svoit brflle un melange d'air injlammable ot d'air atraosphorique ; 
s'€toit appliqud il decouvrir la source de cette eau, et qu'il avoit 
troav6, ' qu'un melange d'air in^mmablt ot d'air dephlogigtiqud 
en proportion convenable, Stant allume par I'^incelle dlectrique, se 
Gonvertiaaoit tout entier en eau.' Je fus frappg, en plus haut degr6, 
de cette d^ouverte." (Iditt, &o., tome ii., 1787, pp- 206-7.) 

The important testimony thus borne to Cavendish's experiment 
having had as its object the discovery of the touree of the water 
which appeared when hydrogen and oxygen are burned together ; 
aa its phenomenal result, that in certain proportions a given weight 
of the gates in qaestion could be burned into the same weight 
of water ; and as its logical induction, that the gates had betn c<m- 
verted into the water, constituted Cavendish a discoverer of the com- 
position of water. And as this conclusion was drawn in 1782, 
whilst Watt, the earliest counter-claimant of the discovery, did not 
draw his similar conclusion till 1783, the priority unquestionably 
belonged to Cavendish, who was thus the discoverer of the composite- 
ness of water. 

Reference was then made to the effort of Mr Muirhead to under- 
value De Luc's testimony, on tho plea that in another part of the 
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" Idfes" its author declared himself to have been ignorant of Ca- 
vendish's conolusions till 1783, and not to have learned them till 
afler be was familiar with those of Watt. It was contended, on the 
other band, that De Luc's two statements were not contradictory, 
but perfectly reconcileable with each other, — the one referring to Ca- 
Tendisb's interpretation of his esperiments on firing hydrogen and 
oxygen, which De Luc learned from Priestley in 1782 ; the other to 
Carendlsb's lull theory of the formation of water, which was not made 
public till January l784, and which it could be shown by the Watt 
Correspondence Z>e Luc did not become acquainted with till March 
of that year. 

' Special attention was drawn to the fact, that the section of De 
Luc's " Id^es" from which the quotation was taken went over th« 
same ground as the Watt Correspondence. This section contained 
the matured and authoritative publication of those views on the rela- 
tive merits of Watt and Cavendish which are referred to by De Lue 
in the hasty private letters printed in the "Correspondence" in 
question, written when he was imperfectly informed on the points ha 
was discussing, and not intended for publication. The author dwelt 
upon the omission of Mr Muirhead, when editing the Watt Corres- 
pondenoe, to point out this important fact to his readers, and the 
misleading e^ct of this omission in representing De Luo as much 
more the advocate of Watt's claims than in reality he was. In 
many respects the " Idees" supplemented the Watt Correspondence 
so far as the views of De Luc were concerned, and the latter work- 
could not be understood unless read in the light of the former. 

The second of the recovered documents was an extract from a 
Report to the French Academy, on M. Seguin's experiments on the 
Combustion of Hydrogen and Oxygen, dated 28th August 1790, 
written by La Place, in name of a Commission consisting, besides the 
reporter, of liavoisier, Brisson, and Meusnier, all of whom sign it. 
The passage of most importance, as showing that Lavoisier aban- 
doned in favour of Oivendish the claim he at one time preferred to 
be the discoverer of the composition of water, is as follows : — 

*' M, Macquer a obeerve dans son Dictionnaire de Chimie que la 
combustion des gaz hydrogdne et oxygSne produit une quantit6 d'eau 
seDsible; maia il n'a pas connu toute I'importance de.cette obser* 
vation, qu'il se oontenta de pr6Benter, sans en tirer aucune con- 
■dquence. M. Cavendish paroit avoir remarqn6 le premier que I'eau 
produite dans cette combustion est le r^sultat de la combinaison de> 
deux gaz, et qu'elle est d'un poids ^gal au leur. Plusieurs expe- 
riences faites en grand et d'une maniere tr^s-pr^cise par MM. La- 
voisier, La Place, Monge, Meusnier, et par M. Lefevre de Gineau, 
ont confirm^ cette decouverte importante, sur laquclle il ne doit 
maintenant rester aucun doute." (Annalea de Chimie, tome viii., 
pp. 268-9.) . 

In conclusion, the author dwelt upon the brightened moral aspect 
t2 
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of the water oontroTers^. From De Li)c*ti " Idees" all trace of chsige ' 
agaioHt the fair-dealing of CaTendish has Tanished. Lavoisier ta 
found maUng full, if aomewliat tai^lj, amends for anj wrong he did 
the English philosopher; and as De Luc and Laroi«er testify that 
Cavendish had reached his famoas disooverj in 1782, the most un< 
charitable must cease auspeeting that he borrowed or stole it from 
Watt, who had it not to o%r anj one till 1783. 

4. Oa the PresOTratioD of Footprints on the Sea-Shore. B; 
Alexander Brjson, Esq. 
The author remarked, that the impressions of the faet of birds and" 
molluscs on wet sand were liahle to be effaced by the return of the 
tide; and that their preeervation was owing to dry sand blown into 
the depressions from the shore, and again covered by a layer of 
moist sand or mud by the return of the tide. In regard to tracks 
left by gastorppodous molluscs, he stated that great caution waa 
neoessarj to distinguish them from those left by Nereids ; and in- 
stanced the case of a foot-track of a common whelk resembling the 
marks made by the Crossopodia on the Silurian slates. When the 
* track of the whelk is filled up b; the dry sand blown into the de- 
pression in the tine of progress, no difficulty is felt in recognising it 
as the track of a gasteropod ; but should the wind blow at .right 
angles to the track of the mollusc, ft series of sette-like markings 
will be observed to leeward, caused by the dry sand adhering to the 
moist. In this instance, a geologist would naturally assign the 
markings to the impression of Qraptolites priodon, or soffittatutf 
and if Ute wind suddenly shifted to the opposite direction, anoth^ 
series of sette would be found on the other side of the mollusc's 
track, and the observer would at once pronounce the marks due to a 
gigantic Crossopodia, or fringe-footed Annelids. 

The author also stated, that the so-called rain-inarks found on 
sandstoue and Silurian slates were formed by Crustacea, and 
that the cusps which geologists had supposed were the evidence of 
the force and direction of the wind during the shower, wore pro- 
duced by the wind blowing dry sand from the shore, and causing a 
raised barrier to leeward of the depression, where diere was more 
m<H3tare, and consequently more adhesion of the sand. 



Botanical Society of Edinburgh. 

Thursday, 12th May — Professor Balwob, V.P., in the Chair. 

The following donationa to the Museum were announced : — Prom Mr 

M'Nab — Portraits of Allan Cunningham and Daniet Ellis. These were 

directed to be framed and bung up with the other botanical portraits 

belonging to the Sodety, FromDr Harvey — Portion of a tree,- in the 
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hollow tniub of which a sermon wa« preached to thir^ peraone; alio, 
roob of a tree which were prodooed at a cimaiderable height ^m the 
gronud inside its hollow stem. 

The Earthquake at Quito. 
The fbllowing letter to Dr BaUbnr from Mr Isaac Anderson was 
read; — 

" Maryfield, Edinburgh, May 12, 1859. 

" My dear Sir, — As yon eipregsed a desire to know the real facta as 
to the destruction of the city of Quito, reported in the nevapapers to 
have been almost entire, and how it affected our excellent friend. Pro- 
fessor JameBDQ, of the uiiiverBity there, I have great pleasure in sending 
the doctor's letter to me, dated tie 23d March, the day after the earth- 
quake, from which yon will be glad to hear that not only is he unscathed 
iit person, but also little injured in his property. And as he mentions 
that comparatively /eur Uvea mere fort, the newspaper account of 5000 of 
the inhabitants having been hilled most be a myth. From Dr Jameson, 
however, saying that this eartbqnake has been the most severe he ever 
experienced, it most indeed liave been an appalling one ; for he has 
xesided now thirty years continoonsly in that votcMiio region, where 
these things are of frequent occurrence. 

" YoD will observe that I am still receiving seeds of alpines, &c., 
from that interesting locally, some of which I will have great pleasure 
in sending for the inspection of the members of the Botanical "Society, 
aa they come into flower. With this I send a berberia, set with flowers, 
but not yet opened. I also send a vaccininm, with some of the spikes 
thickly set with pretty roseate blooms. It grows at 10,000 to 11,000 
feet of elevation on the Andes, and bean eatable frnit. 

" What, perhaps, will be most interesting to your Society will be such 
Alpines as the Gentian, Swertia, SDene, Caetilleja, Potentilla, CEnotbera, 
Gaultheria, &c„ of which I have bad various species sent me, now 
coming forward. — I am, very fUthlully yours, 

" Isaac Andbbsod." 

The fbllowing is an extract from Professor Jameson's letter above re- 
ferred {o, dated 23d March 1859 : — " Since yesterday morning we have 
been dreadfully alarmed by a violent shock of an earthquake, which has 
overthrown and ruined many of the pubKc buildings, and damaged more 
or less alt the houses of private individuals. The churches have anf- 
£BTed most, but fortunately fem lives were lost. The earthquake (the 
most severe 1 ever experionced) commenced yesterday morning at half- 
past eight, and lasted about a minute. I had just reached my houae,- 
and had barely time to station myself in the centre of the court-yard. 
The movement of the ground resembled a succession of waves, and I 
ibund it impossible to remove from the spot I occupied My house has 
saffered no further damage than several cracks in the waUs, and having 
the tiles that covered it completely jumbled together, and a number of 
them thrown down and broken. 1 am at this moment occupied in 
superintending repairs. Many ol the inhabitants have left the city, and 
are living in tbe suburbs. We are still ignorant of what may bave 
oconired in tbe other towns^and villages. In addition to our calamities, 
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tlie port of OiufBqqil i* itill alowlj blockaded by tbe Pernviiui 
■qiMdrMi." 

The foUowing Commmdoatioai were read : — 

1. Account of a Botanical Trip to Algeria. By OioKeK S. Law- 
sou, Esq. 

3. Sotamcal Intelligenee. By Pivfeuor Bilpdub, 

(1.) Biogimphical Sketch of Baron Yon Hnmboldt, one of the foreign 
honorary memben of the Society. 

(See July No. of Joiinial, p. 168.) 

(2.) 'Remark! on the Vitality of Seeda, parUoularly when aobjected to 
tbe action of Sea-water. — The remarke had Bpectal reference to the ex- 
perimeuta of M. Cbarlea Martina of MontpelUer. It has long been 
known that aeeda are transported by oceanic cnrrenti. So far back as 
169d, SliHUie apeaka of extraordinary beana being thmmi b; the sea on 
the shores of Scotland and of Ireland, and of which the infaabitante made 
•nnff-boxea. One of the leeda he named Phateoliit tnaxitnut perennit, 
which may be recognised as Mitaota «ca»d«ni ; the second was Doliehot 
wren» ; and the third, Otiiltmdina Bondac, Sloane aocoonts for the 
transport of these seeds by the Gnlf-stream and by westerly winds. 
LinnBQi, in his tntrda along the northern coasts of Norway, tells as that 
the inhabitants of these regions found on the ihores the seeds of Cathar- 
tocarjmi FiMtwla, Anacardium oeeidenlaU, Mimoaa teandent, and 
Coeo* nucifera. M. Martins has gathered at North Cape, lat. 71° 12' 
N., and long. 23° 30' E., specimens of the seeds of Entada Qigalobttun, 
D.G., or Mitiiota teaadent, L. The double coco-nut (Lodoieea, teychel- 
lantm.) is eanied by a current from Fraalin Island to the Maldives. If 
these currents are to contribute to the diBsemiuation of seeda, it is of 
conrse necessary that the seeds should preserve their vitality, — i.e., their 
. germinating properties. Few eiperinients have been made on this sub- 
ject, which is interesting not merely as regards the distribution of plants 
at the present epoch, but also as regards the diatribution in fossU 
periods. During the Tertiary and other epochs, it is supposed that there 
was a vast expanse of ocean, and that the land consisted of a series of 
islands or archipelagos in the midst of it. In that case, currentB moat be 
reckoned as the chief agents in the dieeemination of plants at these periods 
of the earth's history. If it is shown that corrents could not contribute 
to this diffusion, then we must conclude that species separated by imraenie 
extents of oceans have not had a single centre of creation, but numerous 
centres. A single individual of each species could not be the common 
stock whence have arisen all the individuals existing on the surface of the 
earth. On the contrary, a certain number of individuals, specifically 
identical, must have appeared independently at diiferent parts of the 
globe, very distant from each other. Necker affirms that the seeds thrown 
by the Gulf-atream on the coasts of Scotland do not germinate. Lyell 
however states, on the anthority of Brown, that a plant of Qwlandina 
Bondue grew tima a seed oast on the west coast of Ireland. Godron 
maintains that seeds immersed during the whole winter in pools of salt- 
water did not lose their vitality. Martins has aeon aeeds of Cattia 
Fiitula germinate well, after being takm from fragments of the pods 



D,q,i,.cd by Google 



Botanical Sodety of Edinhurffh. 275 

whldi hsd bean thioini by tba current on the oouta of Provance and 
Languedoo. These seeds bad been protected bj tbe pericarp, with ita 
separate partitiimH. Sailer kbo found grains of barley and oats, and 
Tarions seeds, germinate after long rabmenion in lea-water. He laja, in 
the year 1843 the authorities of Poole, in Dorsetshire, determined to 
deepen the ohaunels of the Poole harbour to facilitate navigation. For 
this purpose a large nomber of ballast lighter barges were employed to 
scrape the mud from the bottom of the channel, and convey it to the shore, 
wh^ it wBB deposited. The mud was collected in such quantity as to 
form a quay, which, however, was never used, nor was its snrfaoe dis- 
turbed. In the early spring abundant vegetation appeared on the quay, 
the plants being distinct from those of the neighbouring Bhores. The 
ordinary vegetation on the shores around was Statice, Salicomia, Salsola, 
Atriplez, Carioes, &c., whilst on the mud (here were Xt/nnmcAMi vulgarit, 
Centaurea ealeitrapa, and £JptIo6ium hirtutMn. The seeds of these 
plants, Mr Salter shows, must have been deposited in the mud of the 
harbonr, and most probably have lain there for a long time. Charles 
Darwin called attention to the subject in 18^6, and along with Berkeley 
he gave the results of his observations in the " Journal of Proc. of Linn, 
Soo. I ," p. 130, 1856. Darwin put seeds into small bottles filled with 
utifioial sea-water ; while Berkeley aent his to Mr Hoffman of Ramsgate, 
where they were exposed ia baskets to the acUon of sea-water ftv about 
ft month. Martins also carried on his experiments in 16S6. His eon- 
olosioiis are as follows:— I. The greater number of seeds float in sea- 
water ; about one-third sink instanUy to the bottom. 2. One-third only 
of the seeds tried germinated after six weeks' immersion, and one- 
eleventh after three months. 3. Taking only into account the seeds 
which floated, the nnmber of these which sprouted after six weeks' im- 
mersion is one-fifth of the whole, and after three mouths one-fourteenth. 
4. RannncnlaceeB, MalvaceK, Con volvulaoes, seem least capable of resist- 
ing the action of sea-waler, 5. Cbenopodiacen, FoIygonaceEB, Cruoifene, 
Gramines, and Legnminoas, resisted beat prolonged immersion in the 
sea. 6, A hard perisperm and the presence of albumen seem (o be 
favourable for the preservation of seeds. 7. Tlie transport of seeds by 
currents seems to have had an insignificant share in the diffusion of 
species over countries separated by the sea; and if we consider the 
number of di^oined species which oould only have been diffused in this 
way, the idea of numerous specific centres of creation acquires great 
probalnli^, 

3. Ou the Flotcering of a variety of Crattegus ozyacantha in iht 
Edinburgh Botanic Garden. By Mr James M'Nab. 
During the past winter my attention was directed to a free of the 
double-white flowering Cratagut oxyaewntha, which retained most of 
its leaves in a green state daring the whole winter, some of them still 
lemaining on the tree even to this day, 12th May ISfiO. Early in Feb- 
ruary this tree presented a greenish appearance before aU the other 
thorns, contrasting singularly with the old dark-green leaves. Owing to 
the oomparatively mild weaker we were then experiencing, the progress 
of leaf development was rapid. On the 14thof April the tree was coveted 
with flower bnds, having blossoms expanded <m one small la«nab. At 
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this tim the tree U mreced with Bowen, bnt, Btiaiige to aa,j, instead of 
being double, M ue single, none of the bloonw posseBBing more than 
five petals, end hsTing the stamens and pistils pwfectlj normal. The 
tree faas beea grafted, and has been growing in its present situation for 
upwards of thirtj jean. It is 18 feet high, having a circular-shaped 
head 51 feet in circumference, with a stem 30 inches roimd. This thorn 
has flowered nf^larl; during the month of June for manj years ; last 
jear the flowering was particnlarlj abundant, and remained long on the 
tree. Neither the leaves nor flowers are as large a* usual, and the 
general health of the tree does nut seem changed. 

Thvrtday, 9th June.— Amdeew Mdbsat, Esq., President, in the chair. 

The following Commonications were read : — 
1. RemarJd on the Dmielopmtnt of the 8eed-vetttl of CaiyophjUaceae. 

Bj Alsxamdiek Dicesuh, Esq. 

3. Remarkt on tome Plant* from Old Calabar. Bj Akd. Morkat, Esq. 

(See July No. of Journal, p. 159.) 

3. Bioffraphy of Dr William Nichol. By Professor Bilfodr. 

Dr Balfour remarked — The painful duty devdves on me this evening 
of recording the death of Dr William Miohol, one of the Fellows of the 
Botanical Society. This melancholy event took place at Alexandria un 
the 7th of Ma; 1859, while be was on his passage to India to join her 
Majesty's servioe there. Dr Nichol was the son of the late Walter 
Nichol, LL.D., for manj years a successfbl teacher of mathematics in 
Edinburgh. I was one of his father's pupiU. I am indebted to his 
friend Mr William Millar for some particulars in regard to the early 
life of Dr William Niobol. He was botn in March 1836, and died, 
therefore, at the early age of twenty-three. Ee received his Bchool 
education in the Edinburgh Instltntion, under the superintendence of Mr 
George Murray, a cousin of his father's. He was a diligent scholar, and 
gained prizes for Latin and Greek. From hie earliest youth he evinced 
a desire for scientific knowledge, and received from his fiitiier encourage- 
ment in the prosecution of science. He pnrsned with much zeal mechanics 
and eonchology, and acquired considerable proficiency in both. He also 
applied himself to the study of modem languages, and had a fair know- 
ledge of German, French, and Italian. His taste, however, did not lie 
in the direction of languages, and. he acquired them chiefly with the view 
of opening up means for the study of science. He always exhibited a 
remarkable deaire to excel in anything to which he turned his mind. He 
became a student of the University uf Edinbui^h in 1850, at the age of 
sixteen. After attending the literary and mathematical classes, he com- 
menced the study of medicine in the session 1853-54. I became 
acquainted with Mm in 1854, when he entered the botanical class. In 
that year he gained the first prize in the junior division of the clasa_for 
excellency in the competitive examinations. He became ardently fond 
of botany, and directed his attention in a special manner to the more 
difficult department of ciyptogamie botany. In mnscology he became a 
pioficient, and added many species of mosses to the flora of Scotland, 
He attended the botanical clua agun in 1855, and gained the highest 
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prize in the oenior division of tlie cUse. He also entor^ as a pupil in 
1856. Dnring fheee tliree yeaxt, as well as mlMeqQeiitlj, I had ampla 
opportunities of obseTTing his zeal and antbusiaam, as well as hi» great 
power of diagnosis. I was satisfied that he was well fitted for occnpjing 
a sitnatioii of importance in the botanical world. Aocordinglj, after he 
had passed his examination for M.D. and iurgeon in 1857, I reoom- 
mended him to Sir Wm. Hooker for a botanical expedition. The situa- 
tion, however, Was filled up before Dr Niehol's application was received. 
Bj- the advice of Sir WtUiam, Dr Nicbol became a candidate for a medical 
appointment in the navj, and afler passing his eiamination he was sent 
to Portsmouth. His health, however, began to suffer at this time, and 
he was eompeljed to give up work for a time. The uneipectod death of 
his father afterwards led to an alteration of bis plans, and he resigned 
his appointment in the navf . The death of a sister af^rwards affected 
him much. These calamities seem to have operated painfully on his 
mind, and for a time he was unfit for much exertion ; still he continued 
to prosecute his favourite studies in his own quiet waj. His habits were 
naturallj retiring, and his manner was sucli as not to Secure for him at 
once tliat reception which his merits deserved. Had he possessed more 
confidence, and advanced his claims with greater vigour, he would have 
bad great aucoesH. As his health and spirits imp^ved, he became a can- 
didate for aq Indian medical appointment, and stood high on the list. 
He made preparations for his departm«, and left Edinburgh about the 
beginning of April. At the time he left he had just recovered from an 
attack of gastric tever. This illuesa seems to have debilitated him much, 
and probably led U) the fatal result. Dr Nichol sailed in the Pera, and 
b; the time the vessel reached Alexandria he was dangerously ill. On 
the Sth of May Dr F. F. Ossler of Alexandria writes that he had betin 
called to see hiu when he was landed from the Pera, and that ha found 
him in a veiy precarious state indeed. All attention was paid to him 
bj the surgeon of the vessel during the passage, as well as bjr Dr Ossler. 
He had suffered much from sea-sickness dimng the voyage, and he was 
brought on sbore at Alexandria, labouring under typhoid fever, which 
carried him off in a few days, not ivith standing all the kind medical atten- 
tion of Dt Ossler. 

The Society agreed to record on their minutes their sense of the loss 
which they had sustained in the death of Dr Nichol, and to convey their 
sympathy to his afflicted mother. 

i..Bematrkg on the Temperature of Plantt. Bj M. BBcaunnnL. 
[See July No. p. 156.) 

1 the 

The following Communications were read : — 
I. StatUtici of Botanical Ola-u in the Univernty of Edinburgh fr<ym 
1777 <AU 1859 inclusive. By Professor Bilkdr. 

Total 
Students, 

1777 _ _ _ ^ 64 

1778 _ — — _ 33 



Dttfe. Medical. Genera]. Winter. Summer. 
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Dktv. MedicaL OenMal. Winter. Smmner. gt^^gQ^g. 

1779 _ — _ _ 45 

17S0 _ _ _ _ 33 

ires . _ _ _ — 39 

1788 _ _ _ -, 53 

1784 _ _ _ _ 51 

1785 .. _ — — — 67 

1786 _____ 6S 

17S7 _ _ _, — 48 

17e« — — — ' — 54 

1789 _ _ _ _ M 

1790 >_ _ _ _ 51 

1791 _ _ _ _ 71 

1799 _ _ _ _ 44 

1793 — — — . — 58 

1791 — — _ - _ 65 

1795 _ __ _ — 59 

1796 _ _ _ _ 58 

1797 _ _ _ _ 76 

1798 — _ _ _ 79 

1799 _ _ _ — 82 

1800 „.. _ _ — — 97 

ISOl _ „ _ _ 106 

1802 -.. — _ — — 133 

1808 _ _ _ _ 106 

180* _ _ _ _ 103 

1805 «.. — — — — 75 

1806 _ _ _ _ 103 

1807 _ _ ^ — 115 

1808 _ _ _ — 98 

1809 _ _ _ _ 127 

1810 _ _ _ _ HI 

1811 ______ 183 

1813 _ _ _ _ 128 

1813 __ — _ _ 136 

1814 _ _ _ — 131 

1815 _ _ _ — 140 

1816 _ _ _ _ 157 

1817 _ — _ _ 180 

1818 _ _ _ _ 130 

1819 _ _ _ — 184 

1820 134 35 — — 169 

1831 171 30 — — 201 

1S2S 148 30 — — 178 

1828 162 25 — — 187 

1824 187 26 — — 218 

1825 217 SI — — 248 

1826 214 SO — — 244 

1827 181 19 — — 200 



1829-30 
1830-31 
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Hedicol. Oeneral. Winter. Summer. 



1839-40 123 11 23 110 133 

1840-41 101 18 24 95 119 

1841-42 126 27 88 124 153 

18i2-43 113 23 26 110 136 

1843-44 114 22 17 119 136 

18*5 106 17 — — 123 

1846 152 32 — — 184 

1847 l« M — — 199 

1848 147 39 — — 186 

1849 148 36 ^ — 184 

1850 148 49 — — 197 
1651 169 37 — — 206 
1B62 161 24 — — 185 

1853 194 39 — — 233 

1854 198 28 — — 226 
1865 163 26 — — 199 

1856 164 47 — — 211 

1857 155 37 — — 192 

1858 147 40 — — 187 

1859 211 42 — — 2S3 

2. On tlie Fruitt of the Cwmt^Mtacea a»d Cretcentiaetm, <m the original 
Modeh of variovit flay, glait, metallic, and ether hollovi or tubular 
veitelt, aftd iMtntment* employed in the Artt. Bj ProfeaBor Gsokob 

The author commenced bj drawing a contrast between the plan of 
pocediue of an animal artiat, tnch as a bird or an insect, and lliat nhicb 
guides aluiman workman, when eacli is executiiig a design. Both classes 
of artists agree in eubevring ohacce, and following in their work a pre- 
arranged plan. They difier in this, that the human artist carries out his 
own conception, realising an idea which has arisen in his own mind, or 
at Isut a scheme which has been wrought oat there ; whilst the animal 
artist carries out a conception which is not its own, but a divinelj-im- 
planted instinct^in other words, a thought of Qod's. Each animal 
-instinct is thus equivalent to an infallible recipe or foTmula of guidance, 
flunished hj God to the creature which follows it ; and the instiuctiTe 
workmanship which results, for eiample, in the exquisite cell of the bee, 
the geometric web of the spider, the oaterpillar's resurrection- shroud, 
and the swallow's nest, is as traij the oop; of a God-giren pattern as 
were the mercy-seat, or the golden oandleitiek of the Hebrew tabenuuto 
which Moses constmcted after the perfect models shown him on the 
Mount. However inferior, accordinglj, the animal may be to the human 
workman, the work of the former, as an example of Divine design, maj 
•er*e the Utter better as a pattern for his own work than anything he 
could deriae himself. A conviction of this kind has always dwelt in the 
minds of the intelligent men of all ages, and has indooed them to admire 
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mi to oopj both the workwHwhip mud tbe orguu or toctia of the low 
■nini*!*. M in mmn^ cbm* not admitting of being aurpused, or eTen 
equalled, by human dances. From the animal it ii bat a step to Uk 
plant ; and if we bih conacio nMi BW, and euutot aaaore ounelvea of eTen 
the ■mallest amoant of intelligenee, we are still oertain of the presence 
of a manifold enerf^ic snbtile lifb, which gives to each vegetable o^;ui- 
i«iB poaers of tianslurming matter still mta« marrelloiu in scnne respedi 
than those of the flnj^^l- If, ftir ezam^, the animal is more wikhIct- 
ful a* a mechanician, the {dant u more wonderfiil as a chemist Nor 
do we fail to realise that the inner regetable life which inresti the 
plant with energies so far tranacending those of the mineral on the obs 
hand, and of the animal oa the other, ma^r be traeed back from seedling 
to parent-plant through thousands of jears ; whilst we find for this lift 
no be^nning except in the will of God, and peroeiye that He-is behind 
it, guiding and eontrolting it wherever it appears. The flowen, Inuts, 
leaf- appendage*, and other organs of plants whidi hava in all ages beei 
resorted lobj maokind as patterns, are thus, though in a different sense, n 
trulj diTine patterns as the organs or workmanship of animals. .Whilst 
thus to plants Is given the Dnconscions realisatioa of Dirine deugiu, 
and to animals the spirit of oonscious and delightful obedience to per- 
fect plans of work, to man has been granted the God-like power to cieala 
what in its degree shall bear his stamp as its maker, even ae the nniTcrae 
shows everywhere the flnger-toDch of the Almightj. The human indus- 
trialist hu thus plainlj in his choice two modes i^ work : he may either 
fall back entirely upon hu creative or inventive facnltyrftnd devise novel 
instrumenta, or he may imitate, in whale or in part, vegetable or animal 
oiganisme (including animal workmanship), accepted as divine patterns 
ready to hi* band. In reality, industrial man has oonstantly been fid- 
lowing both modes, sometimea inventing, sometimee copying, often com- 
bining both. It is te certain of hi* itaitative proceedings that refhrence 
will now be specially made ; with, however, the proviso that those [ao- 
ceedinga can in no case, from the difference of tool and material with 
which man works, be absolutely imitated, but only partly so. In endea- 
vouring to Bscertain what human instruments are copies of natoral objects, 
we must not forget that certain forma are so ctimnon that mere similarity 
in shape, between a particular industrial inetmment vr ve8sel,and a nstnnl 
object, is not enough to show that the one has been imitated from the other. 
Thus, a very familiar form of wine-cup recalls closely the oonfiguraticHi 
of a truncated polished cooo-nnt, but not more than it does an oetricb- 
egg similarly treated, or the lower part of a bottle-gourd. It also rt- 
•emblea the capsule of some speoies of poppy, and also the th^a or spore- 
case of certain mosses; whilst the calyx of the rose gives the perfect 
contour of our wine-cup. It might then have been modelled after any 
one of those patterns, and it may have been after none of them, for 
among the ovals of the mathematician would be foimd outlines whidi 
would exactly give the form we have been describing. Similarity, then, 
or even identity, of form, especially in the case of. simple shapes, is no 
certain proof of the one having been copied from the other, but it is an 
important guide to the derivation of an artificial shape &om a natcusl 
one. In seeking for farther means of certifying the relation of similsi 
fbnnS to each other, it will be found that the name by which an indos- 
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-trial iitBtriuacat or vessel is known often points to the form or mntorialaf its 
prototTpe, which it has long Binoe oeaaed to resemble in most partieulan. 
IThns, the breirer offers Ms Tisitor a horn of ale. If the offer is accepted, 
the horn makes its appearance im the sh^ie of a tin mug, still indioating 
"by ita shape and name that the original drinking- vessel was made from 
the wider part of a cow's horn. A hnnting-Aom ag»in is now a brass 
trumpet, which, in it« more elaborate forms, eompletelf oonce^ from 
OB that it ia bnt a lengthened man^-ooiled and Terj wide-mouthed horn 
of brass. So, also, a shoe-Aom is often a scoop of metal. We have in 
the same way the Latin name tibia applied to a mosioal pipe or flute, 
preserving the fact that it was ociginall; made from the leg-bone of on 
animal ; and the name avena, applied to the pastoral pipe, recalling that 
it was at first a straw or reed. ^So also the Crreek aidbattron, primarily 
limited to a perfume-box made of alabaster, came latterly among the 
ancient Orientals to signify any kind of box employed to contain a fragrant 
oilor ointment of high prioe. In addition to the name, we have an impor- 
tant means of identifying the originals of modern and familiar vessel* 
"mhich have been long in nse among highly civilised nations, in observing 
themodein which nations of another tjpe of civilisation than ourselves, or 
little advanced in civilisation at all, supply the absence of such vessels as 
we use. Seeping those points in view, it would appear that our modem 
Lollow and tobolar vessels have been mainly modelled on three distinct 
Ijpes : — Firstly, the stems, leaves, flowers, and fruits of plants ; secondly, 
the bones, inclnding the hollow horns of the mammalia ; thirdly, the shells 
. or ezterual skeletons of the mollusca. Omitting alt reference to the last 
two heads, and limiting attention solely to fraits nnder the first, the re- 
lations of the Cucnrbitacen and Crescent iscete may now be considered. 
No*tribe of plants appears to have yielded so many different hollow 
vessels as the Gxicwrbitaeux or Oourd Family,' with which, however, it 
will be Dcmvenieut to include the Orttcentiaeea ot calabash -trees yielding 
the calabash. This has apparently arisen — Ist, from their wide distri- 
bution over the globe, which is so extensive that in all its hotter regions 
members of this family are indigenous, and they are easily cultivated in 
the warmer temperate regions ; 2d, they yield fruits of great diversity 
of form, bnt possessed in certain varieties of firm, hard rinds ; 3d, th^ 
are easily deprived of their pulp and rendered hollow ; 4th, they can, 
whilst growing, be to some extent moulded in form, and though their 
rinds when dry are hard, they are easily cut and perforated. Nest to 
the hollow horn of the mammalia, the gourd, Mpreseuting all the Cuoor- 
bitaoeie and the calabashes, yields the greatest variety of vessels. In 
illustration, the tbllowingexamples,al<mg with others bearing on different 
leferences in the paper, were laid on the table, the specimens being taken 
Jrom the Botanical and Industrial Museums : — An elaborately (»rved 
ovoid work-box ; a basket with and one without a handle ; various Bouth 
and West AfriduL snnfF-bottles or boxes ; plat«B, plate-covert ; cups ; 
bowls ; water-jug ; water jar ; cooking pot ; spoon or ladle ; sinop or 
skimmer ; vessel, with suetioa-tnbo' and strainer, answering as teapot ; 
cnp and saucer in one (used by South American Indians formats tea) ; 
fiuinel used for medical purposes by Africans at Old Calabar; fiask-Iike 
bottle ; oonBtrict«d or hour-glass ; pilgrim's bottle ; cupping instrument, 
as used at Old Calabar. Besides these, reference vxe made, <m the 
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Mitboritj of Dr A. Hunter of Mkdm, to the constnicticin bj the mdrai 
of Indik of ■ niiuk«] initrnmeiit raMmbling the giutir &mi k Urge fluk- 
Uke gODid ; and to their ocHiTeTiioD of « limikr bnt mneh mwller gourd 
into a anckliiig-bottle for children. Allniicai wu alwi nude, im the 
■nthoritj of the Hune genUeouui, and also on thkt of Mr. A. Uewan, of 
the Old CkUber miuion, to the emplojment in India and Africa of 
emptj calabathe* ai float*, or the eoinponeiita of raA«, hj meana of whiiA 
men, animab, and baggage were forried aoroN rirera. A single cala- 
bash, it waa itated, waa quite inffieient to float a man, and the A&icaiii 
coutrived to bakneo thanuelTca on one in a Terr adroit,'bnt to white men 
inimitable waj. The anthor further reminded hia aadienoe that, accord- 
ing to an anthoritj in whom thej had much faith in their earlj da^a, 
Cinderella'! friend the Fair; made her a splendid coach oat of a pompkin, 
or immenM gonrd. He was afraid this wai a lost art, at least at this 
seaaon. It can apparentlj be practised ooljat Christmas-time, when the 
pantomime ia in vogne. NeTarthelets, it might be that Cinderella's 
pleasant storj eonthint, beside mnoh else, a reeognition of the manifold 
osea to which a goord ma; be indottriallj applied. Withont inaisting 
on this, the goord might with oonfidenoe be r^aided as having been 
in both hemispheres the precorsor and nataral model of the cap or bowl 
anerward* fashioned in claf and metal. In partiaular, bowerer, it was 
the prototype of three hollow Teaaela. The first is the long-necked 
bottle, with an egg-shaped bodj, which bas been imitated in cUy frtmi 
a CncnTbitaoeDDs fruit b; the Chineae, the native* of India, the ancient 
Bgjptians, and various African tribes, as well aa bj the anoient Persians, 
to mention no otiien. The similarit; of the clay bottles of these nations 
to gonrd* ha* struck all observers; and the botanist, bj the term " bottle- 
gonrd" applied to the fruit of one particular plant, has implied his reeog- 
nition of that species, a« the best marked vegetable prototype <rf the arti- 
flcisl liquor- flask. Recently Minton has produced a graceful copy of the 
bottle-gourd, in yellow m^oliea ware, with cnrling tendrils and leaves in 
green, as if in the name of the Cenmic art to do hom^e to a natural 
model which it has followed in all coontries for Uumaands of years. From 
clay the transition is ready to gla**, in which the bottle-gonrd, either at 
flr*t or *eeand hand, has been oonstantly imitated. Secondly, the con- 
stricted or honr-glaas gourd is the accepted or traditional pilgrim's bottlv, 
drawn by our artists a* slung by its narrow waist over the shoulder of 
the wayfarer in their illustrated " Pilgrim's Progress" and " Pabner'a 
Cnuading Journeys." The gourd is sn[^)osed by some to owe its oon- 
ftrictlon and hour-glass form to the efibct of a ligature tied round it 
while growing; butsuch aproeessiscertainlynotnecessary. Plantsgrown 
abroad under the eyes of botanbta, a* well as sereral raiaed in the 
Botanic OoTden here by Mr M'Nab, spontaneously prodnced fruit with 
the useful constriction which enables it to be hung by a string across the 
shoulder. In Europe this form of bottle is now little seen, but it ia 
otherwise in the East, where it is oopied in clay and porcelain as a immi- 
Tenient water-vessel. For actual pilgrims, the hollow goord itself hu 
the advantage of being less fragile than its clay copies. Both, however, 
are nsed ; in illustration of which two small prooBlaiu figure* of Chinese 
wandering beggars were shown, each with his hour-glass goord or its 
fiu3-*imile in olay. The third, and perhaps the most curioo*) as oei- 
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tkintj it u the moit novel, relation of the gourd to hollow vewelfl, is as 
the prototype of the cupping -glaoa. The antbor iraa led to aiupeot thia 
in oonaeqnenoe of reoeiTing a jear ago the gift of a noall gourd for the 
Indnatrial Miuenin. It had l>een sent to Dr Qreville hy MFUewaD,'the 
minion surgeon at Old Calabar, and waa stated to have been uaed bjr 
the natives for cnpping. The author was led to Tecall the fact that 
the Latin name for the eapping-glau wai " euourbitula eruenta," and to 
ntrmise that the name waa a itanding memorial of the earliest cupping 
instrament having been a gourd. This Bninmer he had the oppartunitj 
of meeting Mr Hewan, who is on a visit to this conntrj, and from him he 
learned that the practice of capping with gourds is oonunon in Western 
Africa, as well as among the negroes in Jamaica. Iiezioographers have 
expluned the Latin name of the cupping~glaas as referring to the resem- 
blance in sAope of the latter to a gonrd ; but it does not more resemble 
a gourd than varioos other ohjeots. Moreover, a cnpping instrument as 
ancient as the " eucurbitula" was the tip of a cow's horn, perforated at 
the apex, so as to allow the air to be sacked out b; the lips after the base 
had been applied to the scarified skin ; jet no two shapes are more dis- 
similar than those of the egg-like gonrd and the conical horn. The 
author accordingly inten that the Latin cuaurbita or eucurbitula, and 
the Greek Sieyot were alike applied to the cnpping-glass mainlj beoaose 
originallj it was a gourd, although anquostionably the permanency of the 
term was secured by the instrument retaining the gourd form after it 
parted with the gourd substance. The gourd was thus in a twofold way 
the prototype of the cnpping instrument. In illustration of tfaese points 
the author shewed three African cupping -gourds ; a Shetland " Blude 
horn," or cupping-horn, as used at the present day ; and drawings of the 
gourd-shaped bronze Cucurbitttfa found in the ruins of Heroulaaeum 
and PompeiL A brief allusion was made to the cupping-gourd and cup- 
ping-horn, as tiie earliest artifioial vacuum-producers and precursors of 
the air-pump ; bnt this subject was reserved for a special investigation. 

Ut M'Nab placed on the table a series of living Alpine Plants, in- 
cluding fifteen or twenty collected by Dr Balfour's party in Switzerland ; 
also a specimen of Saiibatia itellarit, showing a peculiarity in the 
style, which lies at first flat on the corolla with the two stigmas dose 
to each other, and after the poUen is applied becomes erect, with the stig- 
mas separate. He likewise exhibited specimens of Bellebontt nigtr, or 
Christmas Rose, in full flower ; also a hawthorn branch, with the &nit of 
last year and of the present year attached to it. 

Hr Uewan exhibited a specimen of the flower of Arittotoehia gigantea 
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June 2. — 0. Moeoah, Esq., V.P,, in the chair. 
Hr Evans read a paper "On theoocarrenceof Flint Implements in un- 
disturbed beds of gravel, sand, and clay (such as are known by Geolo- 
gists under the name of Drift) in several looalitiea, both on the oostinent 
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■nd thia oodiitrj." — The fint diMioverf of tbeae implements is doe to 
M. Bouclier de Perthes, of AbbSTille, <rho, in the pits in that neighbour- 
hood, found fiint eridently fMhioued hy the hand of man, under auch 
Moditiotii as foioed npon him the conclusion that thej must have been . 
deposited in the spots irhere thej were found at the very period of the 
formation of the eontaining beds. M. de Perthes annoaneed his dii- 
ooTories in a work entitled " Antiqait^e Celtiqaei et Ant^dilaviennes," 
in 2 Toll., the fint published in 1849, and the second ia 185? ; but 
owing in some measure to the admixture of theoi7 with the tacts therein 
stated, his work has not received the attention it deserves. The late 
diaoover^ in the Srisham Care, in BeTonshire, of flint weapons in con- 
janotion with the bones of the extinct mammals, had brought the ques- 
tion of the oo-ezistenoe of man with them agun prominentl; forward 
among geologists, and determined Mr Preatwich, who has devoted much 
attention to the later geological formstiom, to proceed to AbbeviUe, and 
investigate npon the spot the disooTeries of M. de Perthes. He had 
tbere been joined byUr Evans, and thej had tj^getber visited tiie pits 
where fiint weapons had been alleged to have been found, both in the 
neighbourhood of Abbeville and Amiens. The chaUc hills near both 
these towns are capped with drift, which apparently is oontinoed down 
into the vallejs, where it assumes a more arenaceous character, and in 
these beds of sand, as well as more rarel; in the more graveUy beds. 
Upon the hills, iTi»miniii;».n remuns hare been fonnd in large quantities. 
Thej include the extinct elephant, rhinoceros, bear, hjena, tiger, stag, 
ox, and horse — in faot, most of the animals whose bones are so commonlj 
associated together in the drift and caverns of the Poatpliocene period. 
On the hills near Abl>eville, and at fit Aoheul, near Amiens, the drift 
varies in thiekneu from about ten to twentj feet, and oonaists of beds of 
snbangnilar gravel, with large flints, and above them sands containing 
the fragile theUs of fresh-water molinsca, and beds of brich-earth. It is 
among the basement beds of gravel, at a slight distance above the chalk, 
tiiat the flint implements are usuallj fcand. Thej are of three forms: 
— 1. Flakes of tlint apparently intended for knives of arrow-beads. 2. 
Pointed implements, nsuslly truncated at the base, and varying iil length 
Avm four to nine inches — possibly used as spear or lance heads, which 
in' shape they resemble. 3- Oval or almond-shaped implements, from 
two to nine inches in length, and with a cutting edge all round. They 
have generally one end more sharply curved than the other, and oooa- 
sionally even pointed, and were possibly used as sling-stones, or as axes, 
cutting at either end, with a handle bound ronnd the centre. The 
evidence derived from the implements of the first form is not of much 
weight, on account of the extreme simplicity of the implements, which 
at times renders it difficult to determine whether they are produced by 
art or by natural causes. This simplicity of form would also prevent the 
flint flakes made at the earliest period from being distinguishable from 
those of a later date. The case is different with the other two forms of 
implements, of which nnmeroos specimens were exhibited ; all indisput- 
ably worked by the hand of man, and not indebted for their shape to any 
natural configuration or peculiar fracture of the flint. They present no 
analogy in form to the well-known implements of the so-called Celtic 'or 
stone period, which, moreover, have for the most part some porti<m, if 
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not the whole, of their tarface ground or poliahed, and are freqaentlj 
made from other stones than flint. Those from the drift are, on the 
0ontTai7, never ground, and are exclusivelj of flint. They have, indeed, 
every appearance of having been fabricated by another race of men, who, 
tnm the fact that the Celtic stone weapons have been found in the saper- 
Scial soil above the drift containing these ruder weapons, as well as from' 
other considerations, most hare inhabited this region of the globe at a 
period anterior to its w-called Celtic occupation. This difference in 
form and character from the ordinary types of stone implements strength- 
ened the probability of their having been foond under entirely different 
circumstances ; and Hr Evans then proceeded to examine the evidenee 
of their having been really discovered in undisturbed beds of gravel, 
sand, and clay. He showed ti«m various circnmsbuices in connection 
witli them, such as their discoloration by contact with ochreous matter, 
wMtening when imbedded in a clayey matrix, and in some instances 
being incrusted with carbonate of lima, the eitreme probability of their 
having been deposited in these beds at the very time of their formation, 
inasmach as the unwrougbt flints adjacent to them had been affected in 
a precisely similar manner, and to no greater eitent. This discoloration 
and incrustation of the implements also proved that they h^d really been 
found in the beds out of which they were asserted to have been dug ; and 
their number and the depth trom the surface at which they were found 
were such, that if they hod been buried at any period sabsequent to the 
formation of the drift, some evident traces must have been left of the holes 
dng for this purpose ; bat none such had been observed, though many 
hundreds of the implements had been found dispersed tlirough the mass- 
Bat besidea this circumstantial evidence, there wsa the direct testimony 
of MM. Boucher de Perthes, Rigollot, and others, to the fact of these im- 
plements having been dlsoovered underneath nndisturbed beds of drift, 
and many of them under the immediate eye of M. de Perthes, who, in- 
deed, had been the flrst to point out tlie existence of these implements 
to the workmen. Of the correctness of this testimony, the writer, when 
visiting vrith Mr Prestwich the gravel pit at St Acheni, near Amiens, 
hod received ocular proof. There, at the depth of eleven feet from the 
surface, in the face of the bank or wall of gravel, tbe whole of which, 
with the exception of the surface soil, hod its layers of sand, gravel, and 
clay entirely undisturbed, was one of these implements tn titu, with 
only tbe edge eiposed, the remainder being still firmly imbedded in the 
gravel. After having photographs taken of it, so as to verify its posi- 
tion, this implfflnent had bmn exhnmed, and was now exhibited with. 
other specimens. At a subsequent visit of Mr Prestwich and some other 
geologists to the spot, one of the party, by di^ng into tbe bank of 
gravel at a depth of sixteen feet from the surface, had dislodged a re- 
markably fine weapon of the oval form, the beds above being also in a 
perfectly undisturbed condition. The inevitable conclusion drawn from 
thesis taeta was, that M. Boucher de Perthes' assertions were fully sub 
stantiated, and that these implements had been deposited among tbe 
gravel at the time of the formation of the drift. And this conclusion 
was corroborated in the most remarkable manner by discoveries which 
had been made long since in England, but whose bearing upon this qnes' 
tion had, until the present time, been overlooked. In the t3th volume 
MEW BBBIEB. VOL. I. NO. II. OCT. 1859. V 
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of the " AraliaoloKia," u ut aceonnt hj Mr Freie, in 1797, of the dis- 
coTerj of some flint weapona in 9uSi:Jk, in conjunction with elephant 
remainB, at a depth of eleren to tweWe feet froni the Borfkce, in gravel 
OTerlud bj sand and brick-earth, preaenting a iection extremelj anato- 
gona with some that might be found near Amieni or AbbeTille. Some 
of theH weapon* are preserTed in the Muwnni of the Societj of Anti- 
qnariea and in the Britiah Museum, and are identical in form with those 
fhnnd on the Continent. Mr Preitwich had been to Suffolk, and Teri- 
fled the diicoTeriee recorded bjr Mr Frei«. Flint implements are still 
found there, aa well aa mammalian remainB, but in diminished quantity, 
cmlj two of the weapons having been brought to light during last 
winter. Another of these implement! in in the Biitbh Museam, having 
been formerly in the Kemp and Sloane coOectiona. and ie recorded to 
have been found with an elephant's tooth in Oraj's Inn Lane. Similar 
implement! are also reported to have been fonud in the givrel near 
Peterborough. Theae accumulated facta {vove, almost beyond eontro- 
vBTsy, the simultaneous deposition of instruments worked by the hand of 
man with bones of the extinct mammalia in the drift of the Postplioeene 
period. Whether the age of man's eiiatence npon the earth ia to be 
carried baok far beyond even Egyptian or Cfaiaese chronology, or that of 
the extinct elephant, rhinoceros, and other animals bronght down nearer 
to the present time than ha* commonly been allowed, must remain a 
matter for conjecture. Thus much appears nearly indisputable : — That 
at a remote period, possibly befbre the separation of England from the 
Continent, this portion of Uie globe was densely peopled by man ; that 
implements, the work of his bands, were cai^ht up together with the 
bones of the extinct mammal* by the rush of water through whose 
agency the gravel beds were formed ; that above this gravel, in compa- 
ratively tranquil fresh- water, thick beds of sand and loam were deposited, 
fall of the delicate shells of fresh- water mollusca ; and that where all this 
took place now forms tableland on the summit of hills nearly 200 feet 
above the level of the sea, in a country whose level is now stationary, 
and the face of which baa remained unaltered during the whole period 
which history or tradition embracee. In oonclusion, Mr Evans sug- 
gested a careful examination of all beds of drift in which elephant 
remains had been found, with a view of anoertainicg the oo-eiistence 
with tbem of these flint implements, and still farther illustrating their 
histoiy. Their rudeness, and the fact that tbey had not been sought for 
by those who have investigated the drift, may well account fbr theii not 
having been more generally fnnnd. He mentioned the banks of the 
Thames, the eastern coast of England, the western coast of Sussex, the 
valleys of the Avon, Severn, and Ousa, as localities where the existence 
of the mammaliferons drift was well known, and where there was every 
probability that a search for theae implements, the earliest reowds of the 
human race, would.be rewarded by success. 
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Abstracts of the Proceedings of (he Oeologieal 
Society of London. 

April 6, 1859.— Profeasor J. Phillips, Preaident, in the Chair. 

The following Commtmication was read : — 
On thi Subdivieions of the Inferior Oolite in the South of England, com- 
pared with the Equivalent Beds of the lame Formation on the York- 
shire Coast. By Thomas Weight, M.D., F.R.S.E, CommunicatBd 
by T. R. HnxLET, Em., Sec. G.S. With a Note on Dimdry HiU, by 
R. Etheeidob, Esq., F.G.S. 

The author first remarked that, since the publication of his nemoii 
* 'On the so-called Sands of the Inferior Onlite" in the Society's Journal 
(vol. zii., p. 392), some geologists, both in England and on the Contineat, 
hod taken the Lia^sic character of these aands into consideration, and that 
Oppel, Hubert, Marcpu, and Dewalque had agreed with the author on 
palKontologtcal grounds ; whilst in England, Mr £. Hull (of the Geolo- 
gical Survey) had also adopted his views. On the other hand, in recent 
memoirs, Mr Lycett regards them as forming a distinct stage, and Pro- 
fessor Buckman still retains them in the Inferior Oolite. 

Dr Wright thea described the beds at Bluewick, on the Yorkshire coast, 
which he regards as the equivalents of the " Cephalopoda-bed" or " Ju- 
' renais-bed ;" namely, some shales and sandstones underlying the rock, 
which he eonaiders ta be the basement bed of the " Doggsr" or Inferior 
Oolite. 

These are — 1. (uppermost) Shales with TerAraiula trilmeata, Belem- 
nitet comprestus, B. irregularis, and Tngonia Bamtayi. 2. Sandstone, 
yellow, with Turritella, Triyonia, Astarte, Ammonites concavus, A. 
variabUii, &,<:. 3. Yellow Sandstone or Serpula-bed. 4. Grey Sand^ne 
or Iijngula-bed, with Lingula Beanii, Orbicuia, Belemnitet comprettut, 
B, irregularis. Ammonites Mooi-si, Ac. 

The author then observed that the Inferior Oolife in the South of Eng- 
land admits of a palEeontological subdivision into three zones, having the 
Fuller's- earth with Ostrea acuminata above, and the Cephalopoda -bed 
with Ammonites opalinus beneath : — 1st (uppermost), the zone of Am- 
monites Barkinioni ,- 2d, zone of Am. IIumpkriuianv.s ; and 3d, zone of 
Ant. MuTchitoiuE. He then described the lowest of these zones, that of 
Am. Murchisonm, giving as synonyms " Dogger" (part), Young and Bird, 
and FMUipa ; " the central and lower division of the Inferior Oolite," 
Murciiiaon ; " Fimbria-stage of the Inferior Oolite," Lycett ; " Branner 
Jura )3, " Quenatedt ; " C^iaire Itedonien" (part), Marcou ; "Calcairei 
entroqoes," Cotteau ; " die Schichten dea Am. Murchisonte," Oppel. The 
Leckhampton section was then described, aa iUustrating this zone, which 
was also described in ita details aa seen at Crickley Uill, near Cheltenham, 
and at Beacon UiU ; also at Fioceater Hill and Wootoa-under-Edge. 

The preceding sections exhibit the lithologlcal character and strati- 
graphical relations of the Pea-grit and Frecstunes, which, however, 
nndei^ great and very important modifications when eiaminod over even 
a limited area, — the Pea-grit aa regards its structure ; and the Freestone, 
its thickness. In the Southern Coiteswolda the Pea.grit loses its piaolitio 
character ; and in the eastern part of the hill district the Freestones thia 
oat and finally disappear ; the Inferior Oolite being represented at Stow* 
on-the-Wold and at Burford by the zone of Ammonites Parkinsoni, with 
its light-coloured ragstenes, filled with an abundance of Clypeut PlotH, 
Klein, and forming > " Clypeai-grit." 

u2 
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The fouili of tlie Pea-^t and Freestnne, and of tbe Oolito-mu-I or 
Fimbria- bed, were tben emunerated. Tbe Oolite-marl was deacribed aa 
baring been probablj derived from the debris of a ooral reef: its Neri- 
nnan limestone wu particularlj alluded to. 

Tbe section at tbe Peak near Robinhood's Baj afforded the author tb« 
eqiiiyaleiiU of the zonei of Am. Humphrieiitnuii and Am, MurekUortts, 
and wu described in foil. 

The cone of ><tn. Humphrirnnnvs was neit treated of. Ila ayuonymi 
are " Inferior Oolite of Dundry Hill," Conybeare and Phillips ; *' Grey 
limentone, Bath or Great Oolite" (Yorkshire), Pbillipa ; " Eisenrogenatein 
(part) and Walk-Erde Grnppe," Fromberz ; " Branner Jnra y nnd !," 
Uuenstedt ; " Calcaire ferrugineui," Terquera ; " Blane Kalke, Koral- 
lenschicht. Oigantfus-Tbone, and Ostreen- Kalke" (Uuenstedt), Pfizen- 
majer. The best tjpes of this lone, bo well characterized by peenltar 
Gasteropoda and Oepbslopods, and its fermginona oolitic grains, are seen 
in the section at Dundry Hill, at Yeovil and Bberboume In Soraerset, and 
at Bnrton -Brads! ock and Chideock in Dorset. Juit as tbe tbinning-ont 
of the Murebisonffi-zone and the absence of tbe MumpbriesiaiiuB-zoiie 
near Burford and other localities in the N.E. porta of theNorthleachdia- 
triet bringa tbe Parkin son i- zone nearly into justn^aition with the days 
of tbe Upper Lioa, ao the tbinning-out of tbe Murchisona-znne at Dundry 
Hill bringa the zone of Am. Hnmphriexianue into close relation with the 
'■Sands of the Upper Lias," and has caused it to be miEtaken for the 
" Cephalopoda-bed" of Frocester and Leckhamptan Hills. In the Nor- 
thern Cotteawolda tbe Htunphriesionus-zone is but feebly represented. 

Tbe Dundry Hill section was then described in a note i,j Mr R. Etbe- 
ridge, F.G.S., aa comprising — 1st (lowestV Lower Lias ; Sd, perhaps the 
" Liaa Sands ;" 3d, the Shell-bed ; 4th, Ammonite-bed (not eqnivolent to 
the " Cephalopoda- bed" of the Cotteawolda) ; fitb to 9th, ahelly beds, rag- 
stone, fine-grained oolite, and freestone ; some of the latter representing 
the Parkjnsoni-zone. 

Dr Wright then described the section in Gristborpe Bay, from tbe 
Oombrash to the Millepore-bed ; — equal to the zone of Am. Bumphrie- 
tianut. The fossils of these marine and fresh-water beds were noted aa 
existing in the cabinets of Leckenby, Bean, a&d others. 

The zone of ^tr. Parhmtoni has the following synonyms, according to 
the author : — " Trigonia-grit and Gryphite-grit," MurtJiison and Strick- 
land ; " Ragstone and Clypeus-grit," Hull; " Spinosa- stage," Lycett ; 
" Brauner Jura t" (para), Qoenatedt ; " Parkin aonth one, Brauner Jura 
8 und t" (para), Pfiienmayer; " Calcaire J Polypiers," Teiquem ; "Die 
Schichten des Ammonitea Pnikinsoni," Oppel. This zone ia tbe most 
persistent of tbe three subdivisions of tbe Inferior Oolite, and ia its only 
representative in the aouth-eaatem parta of Oloncestersbire. 

The sections of Leckhampton HUl, Ravenagafe Hill, Cold Comfort, 
Birdlip Hill, and Rodborough Hill, afford the fossils and details illustra- 
tive of this zone. 

In this commuuicstion Dr Wright endeavoured to show that the In - 
ferior Oolite of the South of England admits of a anbdiviaion into three 
zones of life, and that each zone ia characterized by the presence of Mol- 
Inaca, Echinodermata, and Corals special to each. 2d. That these three 
zones are Terj unequally developed in different regions both in England, 
France, and Germany, the individnal beds composing tbe zones being 
sometimes thin and feebly developed (or altogether absent) in some loco- 
litiea, but thick and fully developed in others ; the zone of Am. Murchi- 
toniB is tbe one most frequently absent ; that of Am. Humphrieauinas 
has a wider area ; and the zone of Am. Farkinioni is tbe most persistent, 
is widely extended, and ia very often the sole repreSeiitative member of 
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the Inferior Oolite formation. 3d. That many LameUibranchiata tuid a 
few Qaateropoda ore oommon to the three xonee, and tliat moBt of the 
Ammonites, Brackiopoda, Eehinodermala, and Corals, Are limited in 
their range to one of the zones ; bat that each zone posBeeseB a fauna 
which is Bufficientlj chftracteristic of it. 4th. The Pariingoni-ione pos- 
aeaaes many »pecieB ot MoUaaca and EchinodermMa in common with the 
Cumbrash; and the Mnrchisonee-zone, in like manner, contains manj 
Lamellibranchiata, wljich appeared ibr the first time in the Jureniis- 
•Uge, although all the C(j>halopoda of theae two atagei ore epecificaUj 
disttnct from each other. 



April 20, I8S9. — Major-General Foktlock, V.P., in the Chur. 
The following Communications were read : — 



Pam. Caoconiu*. QaleMaurui planicepi, the Flat-headed Oalesanr 
(from yitxii, polecat, ruft, lizard), a genus and species founded on au en- 
tire cranium and lower jaw. The ikall in len^h less than twice the 
breadth, much depressed, and flat above. Occipital region sloping ftom 
above backward, divided bj a high and sharp ridge from the temporal 
fi>ssce ; these are wide and rhomboidal ; orbits sm^ ; nostril single and 
terminaL Dentition, i. ^, c, tl^ m. j^li ; all the teeth dose-set, ex- 
cept the intervals for the crowns of the long canines when the month is 
closed. Coninea of the shape and proportions of those in Mattela and 
Fip«rra,withont trace of preparation of successors in the sockets ; of quite 
mammalian character. Incisors Ion giab and slender, molars subcompresaed; 
both with simple pointed crowns, of equal length, and undivided roots. 
Original transmitted to the British Museum by Governor Sir George Grej, 
K.C.B. From the sandstone rocks. Rhenosterberg. 

Cynochampta ianiariut, the Dog-toothed Gavial (from tint, doe, and 

SV-J-Ki, E^ptian name for Crocodiles, applied by Wagner to the Indian 
avial). This genus and species is founded on the rostral end of the 
apper and lower jaws of a Crocodilian Keptile, with a single terminal 
nostril, situated and shaped as in Teteiaavraa, and indicating siuiilaTly 
long and slender jaws. Only the incisive and canine parts of the denti- 
tion are preserred ; bat these closely correspond with the same parts in 
Qaieaawnia , the incisors being equal and close-set, of simple conical form, 
and the canines suddenly contrasted by their large size. In shape they 
reaamUe closely the completely formed canines in Carnivorous Mammals. 
There is no trace of succeisional teeth. Ori^al transmitted to the 
British Museum by Governor Sir George Grey, K.C.B., from Rhenoster- 
berg. South Africa. 

Fam. DicYNODONTiA. Subgenus JHychognathui^ Ow. (-mlxaw, ridge, 
•yvAiat,i&-w). — This Bubgenos IS founded on four more or less entire skulls, 
tiro retabing the lower jaw, referable to two species. 

I^ehoffoathus dedivis, Ow. — Plane of occiput meeting the upper 
(fronto-parietal) plane at an acute angle, rising fkim below upward and 
backward, as in the feline mammals ; &onta -parietal plane bounded by an 
anterior ridge, eilending from one superorbital process to the other ; 
from this ridge the facial part of the skull slopes downward in a straight 
line, slightly diverging &om the parallel of the occipital plane (super- 
occipital ridge mu(£ produced and notched in the middle ; the occipital 
plane, ojiing to the outward expansion of the mastoid plates, is the 
broadest pmt of tWi skull, which quickly contracts forward to the rigid 
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beginningi of the Blvboli of the ouiiii« tuski ; orbitB oblong, TCnifiinn, 
■iwgMtiTe of the reptile hsTing tlie power of tamiiiKthe ejeball, bo w to 
look opirard and trackwud as well aa outward. Remaini of Eclerotic 
platee. Nottrili divided by a broad, flat, upward prodcetion of prcmaxil- 
laiy, situated nearer the orbit than the mozile, smaller than in tjpe 
Dicynodon ; temporal foaue broader than long, and with the outer bonier 
loDsest ; palate with single large OTal Taenity, bounded by palato-ptery- 
goid ridgei : occipital hjpapopbjsei proportianallj thicker tbtui in Dicy- 
RodoM tigrierpt ; no trace of median suture in parietal, which is per- 
forated by a " foramen parietale ;" frontals divided by a median suture, 
and support a tnnsTerse pair of small tuberoeities ; anterior boundary- 
ridge of TeHex formed by the nasals and prefrontals, the outer surface of 
both being divided into a horizontal and sloping facet ; tacrymal hone ex- 



tending from fore-part of orbit half an inch upon the face to the nostril ; 

5 rem axillary long and single, its median faoiat tract flat, with a. low me- 
isn longitudinal ridge ; maxillaries forming the lower boundary of the 
noitrilsi^and oniticg above with the prefrontal, lacrymal, and naeal bonei, 
their outer surface divided bj the strong ridge suggesting the subgeneric 
name ; teeth of the upper jaw restricted to the two canine tusks, the sockets 
of which descend much below the edentulous alveolar border ; lower jaw 
edentulous, deep, and broad, with the fore-part of the symphysis produced 
and bent up to meet the seemingly truncate end of the premaxUlary, — a 
eharaeter indicating, with the angular outline of the akull, the subgeneric 
distinction. 

Ftyehognatkai veriicalis. — The skull of this spedes, repeating the sub- 
generic characteristics of the foregoing, has the facial contoni descending 
almost vertically from, and at almost a rightangle with, the fronto-psriet^ 
plane. Orbits proportionally larger and more fully oval. Ridged sockets 
of the canine tusk* descending more vertically from below the orbits. 
Originals transmitted to the British Huseum by Governor Sir George 
Grey, K.C.B.. from Rhenosterberg, South Africa. 

Subgenus Oudenodon, Bain {auiik, none, Atitt, tooth).— The skull in 
this subgenus presents the divided nostrils, the structure and the rounded 
contours, of that of the truei>t(;yno({on(,- also the same form, relative siie, 
and position of the orbits and nostrils ; but the zygomatic arches are more 
slender, straight, and long ; and, although there be an indication of an 
alveolar process of the superior maxillary, the lower part of which pro- 
jects slightly beyond the rest of the edentulous border of the jaw, it does 
not contain any trace of a tnoth, so that both jaws are edeutulons, — a 
charscler which bad attracted the attention of their discoverer, Mr Bain, 
who, in indicating it, proposed the name Ovdenodon. 

It is permissible to speculate on the poEsibility of these toothless Diey- 
nodontoids being, af^r the analogy of^the Narwhals, the females ; or of 
their being individuals which had lost their tuska withont power of re- 
placing them, as the known structure of the true Dicynodons indicates. 
But there are characters of the zygomatic arches and temporal fosen which 
differenoiate the toothless skulls sufficiently to justify their provisional re- 
ference to a distinct subgenus. 

Hyoid apparatus of Oudenodan. — Beneath one of the skulls, and im- 
bedded in the matrix between the mandibular rami, were the following 
eleiiients of the hyoid apparatus i-^basi-hyal, eento-hyals, thyro-bjals 
(or hypo-btanchials), cerato-branchials, and uro-hyal. 

The cerato-hyals are long, sabcom pressed, expanded at both ends ; the 
thyro-hyals shorter and more slender ; the cerato-branchiala with a sig- 
moid flexure ; the uro-hyal, symmetrical, broad, flat, semicircular, with a 
production like a stem from the middle of the anterior margin. This 
apparatus shows the compleiity by which the hyoid %) Lisuds and Che- 
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lonia&B differs from the hyoid in Orocodilea, knd oombines Chelonian with 
Lacertian chnraotars. Transmitted b; Mi Bain from South Africa, 

Dieynodtm tigrUept. — Pelvis; ilium, ischium, utd pubis coaleiced te 
fi>rra an " oa inuomiDatuio," with the suture at the sy mphjais obliterated. 
At least five sacral vertebrw ; the first with broad, thick, triangulw, ter- 
minally-expanded pleurapophjses. The strong, straight, trihedral ilium 
OTerlies the above aacral rib, and eztenda forward to overlie aUo the last 
long and slender rib of the free trunk (thoraoic) vert^hns. There are no 
lumbar vertebrie. 

Pubis very thick, strong, with a broad anterior amvexity resembling 
that of the Monitor in its internal perforation and external apophysis ; 
iscbium receiving the abutment of the last two pairs of sacral vertelwra. 

The form of the anterior aperture of the pelvis ia oval, with the sides 
broken by a slight angle at tlie middle, and the small end encroached 
upon by the slight angular prominence of the symphysis pubis. The 
lobg diameter is II inches (from the fore-end of the first sacral vertebra), 
tiie tnuisrane diameter is 10 inches. The fore-half of this aperture is 
bounded by the first sacral vertebra exoiusively, at the middle by its 
eentnun, at the sides by its ribs ; the hind-halfof the aperture is bounded 
by the pubio booes. From the penultimate sacral vertebra to the sym- 
physis pubis, it measures 5 inches. 

The outlet of the pelvis isof asemi-ellipttoform, 9 inches in transverse, 
and 4 inches in the opposite diameter. Original transmitted by Mr Bain 
from East Brink River, South Africa. 

CBooodilia (?). Qenns ifasiospont^^, Ow. (Gr. naarat, longer, 
Fxititt'Ko;, vertebra. — The author exhibited diagrams, and pointed out 
the characters on which he had founded (in the Catalogue of Foisil He- 
mains of the Museum of the College of Sui^eons) the genua Jlfasso- 
tpmidyhit, exemplified by the M. carinatim. 

Oenus Pachyipondylwi, Ow. (Or. icaxvc, thick ; s-TotSiiXa,-, vertebra). 
— The fossils exemplifying this genua form part of the same collection, 
obtained by Messrs Orpen from sandstones of tlie Drakenberg range of 
bills, South Africa, and presented to the College of Surgeons. 
3. On Iht South-easterly Attenuation of the Lower Secondary Roctt 

of England, and Ike probable depth of the Coalformation under 

Oxford and Northamptonehire. By Edwaed Hull, Esq., A.B., F.G.S. 

By a series of comparative sections, made by actual admeasurements 
by the officers of the Geological Survey, it was shown that all the Lower 
Secondary formations attain their greatest development towao-ds the 
north-west of England; and, on the other hand, they become attenuated, 
and in some cases actually die out, in the opposite direction. For 
example, it was shown that the Bunter Sandstone in Cheshire reaches a 
thickness of 2000 feet, in Stafibrdshire 600, and in East Warwickshire 
is absent ; and a similar law of soutli-eastorlr attenuation was shown to 
maintain in the case of the Keuper, Lias, Inferior Oolite, and lower zone 
of the Great Oolite. 

It was shown that the upper zone of the Great Oolite (the While and 
Ch«y Limestones of Wilts, Oxford, Lincoln, and Yorkshire) forma the 
first exception to the law ; and from the fact of its occurrence in the 
Bas-Bonionnais below the Chalk, and resting on carboniferous rocka, 
the author inferred that it extends more or less uninterruptedly from 
England to France and Belgium, and southward to Mr Godwin- Austen's 
paleeozoic axis. The cause of this superior degree of persistency was 
referred to the organic, as distinct from the sedimentary nature of the 
formation, and its accumulation (like the White Chalk) on a deep sea- 
bed by the agen^ of Molluscs, Corals, and Foramiuifbra. 
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It waa abown thftt the Lower Permian beds are seareelj lepreseated 
in Laiica*luT« and North Cheshire, but that thej attain their greatest 
derelopment (ISOO feet) along a band of coontrj etretching west and 
east from Salop to Warwickshin ; and the author traced the margin of 
the ba«in in which thej were formed, along the west, north, and eut. 
The local origin of these Permian beds, as having been derived from 
the Old Red and Silnrian lands bj which ther were surrounded, was 
insisted upon, and especiallj as agreeing with the obserrationa of Mur- 
ehison, Bunsaj, and other authors. 

As oontraated with this local origin of the Lower Permian Rocks of 
Central Rngland, it was shown that the aedimentarj materials of which 
the Triassao Rocks are formed must have been drifted \tj an andent 
oceanic current from a continent or large tract of land occupjing the 
position of the North Atlantic, and that the sediment was spread over 
the plains of England aa long as it was mechanicaUj suspended. The 
increasing distance towards the south-east from the source of anppljr 
accounted for the tailing-out of tlie sediment. During the Bunter Sand- 
stone period, thia sediment was drifted through the channel formed bj 
the great headlands of Westmoreland and North Wales; hut, as the 
whole area wa* graduallj sinking (with occasional interruptions) during 
the perioda of the Upper Trias and meceeding formations, the Welsh 
and Cumbrian moontaina must have been nearlj covered by sea at the 
cluae of the Liassic period. 

The author adduced the fallowing reasons for oonsidering that the 
Bunter Sandstone of England formed drj land during the deposition of 
the MoBchelkalk of Oermanj : — 

1st. That the Lower Keupei Sandstone rests on an eroded surfhce of 
the Bunter ; 2d, that the basement-bed of the Keuper is frequently a 
breccia or shingle-beach ; and 3d, that there is a local unccnformity ob- 
servable in Stafford, Leicester, and Lancashire between these formations. 
The author described the distribution of the quort/ose conglomerates 
which form the middle division of the Bunter, and considers it probable 
that they are the reconstructed materials of the Old Red Conglomerate 
of Scotland. 

The probable extension of coal-measures from the coal-fields of England 
to those of Belgium and France was considered, as also the bearing of the 
whole subject on Mr Godwin -Austen's theory of the eitenaion of coal- 
measures under the chalk of the Thames Valley; and it was inferred 
that ooal-measuTes might possibly be found at not unapproachable depths 
under parts of Oxford and Northamptonshire. It was alio shown that, 
fVom indications presented by the coal -format ion at the southern borders 
of the Staffordshire and Warwickshire coal-field, there was reason to 
suspect that the formation becomea attenuated and less productive of 
valuable coal-beds in its extension towards the south-eastern districts. ^ 
[The paper was illustrated by a series of comparative horizontal sections 
across the midland counties.] 

May 4, 1859. — Professor }. PHiij.irs, President, in the Choir. 

The following Communications were read : — 

1. On the Oseiferout Cave called " Grotta di Maccagnone," near 

PaUrmo. By Dr H. Falconer, F.R.8., F.O.S. 

In a letter, dated Palermo, March 21, 1859, and addressed t^i Sir C. 

Ljell, V.P.G.S., Dr Falconer first states that from the Caves alongihe 

coast between Palermo and Trapani he has lately obtained remains of 

Elephat aniiqaus, Hippopotamus Pentlandi, B. txcvhi*, Sut pri»eut{t) 
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Eqmi», Bos, Cerws intermedias and another apeeies, Ftli*, JJrtvt, and 
Canii, and co^rolitea of Bycena; but no remama of Rhinocerot, nor of 
Elqihat primigenius. These additions to the prerioiul^ ascertained 
fauna of the Care-period in Sicily may aid in putting it in relation with 
the Newer Tertiary deposits of Italy. 

The author then proceeds to describe the Grotta dl Mecoagnone, a pre- 
viously DndeBcribed oaaiferoue care, in the Hipparite-limestone, west- 
ward of the Bay of Carini (between Palermo and Trapani). In the 
breccia below its entrance he met with remains of Hippopotamus in 
abundance, and remains of Elephas aniiquut in the upper deposit of 
humus within the care. But tome other fosBila were discorered under 
very interesting and somewhat anomalous conditions in this cave. The 
interior of the cavern is lined with stalagmite ; and at a spot on the roof, 
where this is denuded, Dr Falconer found a largo patch of bone-breccia 
containing teeth of Ruminants, bits of carbon, shelb of several species of 
Hdix, and a vast abundance of flint and agate knives of human taanu- 
facture. At other places, and wherever the author had the calcareoua 
coating broken by hammers, he found similar remains. At one spot, on 
breaking the stalagmite, he found against 'Qie roof of the cave a thi<^ 
calcareo-ochreouB layer containing abundance of the ooprolites of a large 

Di Falconer draws the following inferences from the study of these 
facta: — 1. That the Maccagnoue Qive was filled up to the roof within 
the human period, so that a thick layer of bone splinters, teeth, land- 
shells, and human objects was ^glutinated to the roof by the infiltration 
of vrater holding lime in solution. 2. That the coprolites of a large 
Hyeena were similarly cemented to the roof at the same period. 3. That 
snbsequently, and within the human period, such a great amount of 
change took place in the physical configuration of the district as to have 
caused the cave to be washed out and emptied of its contents, excepting 
' the patches of material cemented to the roof and since coated with addi- 
tional stalagmite. 

3. On t^e Jurassic Flora. By Baron Achille db Ziono. Communi- 
cated by C. BuHBDBV, Esq., F.G.S. 
In studying the numerous specimens of Jurassic Plants discovered in 
the Venetian Alps, Sig. de Zigno has found it necessary te pass in re- 
vision all the known species derived from the Jurassic strata in different 
countries. In preparing his large work on the Fossil Plants of the 
Oolitic Bocks ("Flora fossilis Formationis Oolithicto"), two parts of 
which have been publiehed, the author finds, as may be expected, some 
discrepancies in the published opinions as to the place whidi the plant- 
bearing beds of Scania, Richmond (U. S.), India, Australia, and South 
Africa respectively, are entitled to in the geological scale. As the 
apparent weight of evidence places some of these deposits in other for- 
mations than the Jurassic, and as some are still very doubtfully placed, 
the author omits them from his sources of Jurassic plants. 

In the two parts of his work which he has presented to the Society, the 
anther describes the Jurassic Calamites (including the Aata-ophylUtci), 
the Phyllotheca, and Eqyisetd. Tbe plates of figures accompanying the 
foregoing, but not yet described, are recommended by the author to the 
notice of English poleobotanista, as illustrative of interesting but some- 
what obscure Ferns; and he particularly requests that search should be 
made in the Oolites of Yorkshire for specimens of Pachypterii with pin- 
nules having a single midrib. Sig. de Zigno supports Sternberg and 
Bronn in the suggestion that under the term Equiaetitet colamnaris 
authors have confounded two distinct forms ; one from Brora and York- 
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rj Kooig; t1 

n the probable rel«tioiu of Oiot- 
aojpUrU and Sagvnopttrit fallow. 

The TemaiDfl of Femi ia Juranio-beds of the VeoetUn Alpi are 
nmneroiu, though the epeciea are few. The fnietifcfitioii is often evi- 
dmt ; and tbe epidarmiB of the &ondi caa be KHnetimee sepamted for 
micnMoopical examination. The Cyeadea h«v« more ipedea; and the 
Cvniftrm (etpeetallj the BTackgphylld^ are uumeroni. 
S. On a Oroup of supposed Replilian Eggs {Ooliikes BathoniciE)from 

the Gnat Oolite of Cirencester. By ftofessor J. Bdcemah, F.G.S. 

The Bpecimen referred' to waa obtained b; Kr Dalton from the Hare- 
biuheB qtuuTj, near Cirencester, and presertti eTidence of a compact 
cliuter of eiKht oval bodies (each about 2 inchei long and 1 inch bctom) 
in a maw ot oolitic rock. These oval bodies being equallj rounded at 
the enda, and in this differing from bird's egga, the author thinlts that 
thej must have been the eggs of a reptile. The egg-shells were ver; 
thin, have been here and there puckered by pressiire, and ■"' ~~ 

[The 
4. On, 

In this DommuDi cation Professor FhiUips gare the detaUa of sectiona 
■howine the base and the top of the Great Oolite in the Valley of the 
Cherweil. This oolite, with sandy layers below and variable argilU' 
ceons beds abotre (capped by the &)rubtaah), has been entirely referred 
to the Great Oolite lonnation by the Geological Survey, and has been, 
traced through Northampton shire to the cuttings in the Great Northern 
Railway near Stamford and Grantham ; and continues through Linooln- 
•hire to the Homber. On the north of that river this series is continued 
by the Oolite of Brough and Cave, and is recognised again in the Milte- 
porerock at the base of the Gristhorpe Cliffs, Hence it appears that 
the calcareous shelly beds of Gristhorpe, Qn the Yorkshire, coast are gtiU 
to be assigned, ss they were in earlier works, to the Great Oolite group, 
notwithstanding the fact that they contain a few fossils which in the 
South of England are prevalent in the Inferior Oolite, together with 
many the distribution of which ia not there limited to one member of 
the Great or Bath Oolite series. 

Jfay 18, I8fi9.— Major-Gen. Pobtu)ch, Vice-Preiident, in the Choir. 
The following Conunnnicatious were read : — 
1. Palichthyologic Notes, No. 12. RemarJcs on the Nomenolalure of 



Premising with some remarks on the in many reepectf unsatis&etoiy 
condition of the nomenclature of the fishes of the Old Red Sandstone, the 
author refers to the late revival, by Dr Pander, of the discussion as to the 
priority of Eiohwald's name " Asterolepis" over the " Fterichthys" of 
Agassis ; and, after a detail of the circumstances of the case, Sir Philip 
states that there is every reason for the retention of the name Ptenchih^t 
for the ■* winged fish" discovered at Cromarty by Miller in 1831, intro- 
duced by him to the scientifie world in 1839, and named Pterichthys by 
Agassiz in 1840. 

The author then proceeded to offer some critical remarks on several of 
the genara and species whidt Prof. M'Coj has described fimn the Old 
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Bed SuidstoQe. CkirolepU velox, M'Coj, ii regarded bj him u a good 
species ; bat C. ewrhu aa identical with. U. Cvmminffia^ and O. macToee- 
phaluB with C Traillii. Ckiraeanihits grandUpinui and C puluent' 
ItHtui are regarded aa good Epecies ; but C. lateralia is referred to C 
minor. Dipiaeanthut gibbvi and D. parammtv* are accepted. Tho 
flubetitntion of Diplopterax for Diploptemt a not ooniidered neceuair. 
Diploplerut gracUU appears to be a Tariotj of D. Agointii. The 
occurrence of D. macrolepidot^iM in Caithneaa, and tha restriction of D. 
maerocephalui to Lethen-bar and Russia, are regarded ai a reason for 
not accepting Frof. M'Coy's view as to the identitj of these two forms. 

Otttoiepig arenafiit, stated bj Prof M'Co^ to occur at Ortney, has 
been, met with onlj in the Gamrie hy Sir Philip. O. brtcis is regarded 
as &good speciea, though the apparent breadth of the head has probably 
been misunderstood, Hugh Miller has well figured and described the 
cranial anatomy of this species in the " Footprints." Triploplems 
Pidlexfeiii is also considered to bs well established, generically and 
specifically. Sir Philip coincides with Prof. M'Coy in ckEsing DipUrut 
with the Ccdacanthi, but obseryes that it is distinct from Qlyptolepit. 
Diptenu has but one anal fin. Diptenu brarhypygoptema and D, 
tttacropygopteras ore, in the author's opinion, synonyms ; but D. Vaien- 
— ——fi ia regarded by him as distinct. 



Conchodxa is esteemed by the author only a proTisional gonns. 

Sir Philip agrees with M'Coy in separating from the Holoptychmt the 
la^ fishes of the coal-measures which have receixed the name Rkiiodut 
from Prof. Owen. The latter have on ossified vertebral column. Holo- 
ptyehiut has decidedly two dorsal fins. Some good specimens latelr ob- 
tained at Dura Den prove that H. Andenonii and H. FUmingti ore 
specifically the same. The determination of H. princepa by scales alone 
is not regarded as satisfactory ; but H. Sedgicickii is a good species. 
Oyroplfchiat anguthu and O. dtplopteroidea are considered as good 
species of a new and important genus ; but Sir Philip refers them to the 
JSaurodiplertdo!, not to the Coilaeanthi. Flatygnatkut Jamietoni, Ag., 
is well founded, as proved by recent discoveries in Dura Den ; but the 
specimen of jaw named F. pautidena by Agassis is assigned to Attero- 
kpi» by Hugh Miller. 

With regard to the Placodermata of M'Coy, Pteriehthys and Coeeos- 

but it 

Cephalaspis, Pteraipii, and Aitchenatpit remain for the limited Oepha' 

laipida, 

Pterichihys had certainly one dorsal and two ventral fins. 

Sir Philip remarks that in Coccoiteui M'Coy and others have mist&kea 
for vertebral centres the thick lower extremities of tite nenrapopbyses ; 
hence the O. microipondylut of M'Coy is a misnomer, and what he terms 
the " d^nnal bones of the dorsal So reversed," in his specimen, are the 
heemapopbyses. Sir Philip thinks that C. microgpwidytus and C. trigo' 
ntupis most be remd^d as synonyms of C. dteipieut, Ag. O. piuilhit 
is quoted as a good species, and probably the same as one subseqaently 
described by H. Miller as C. minor. 

In aSapplsment to this Memoir, Sir P. Egerton gives several extracts 
from unpublished letters by the lata Hugh Miller, descriptive of stmc- 
tnral characters of the Co(c<nltut. Among these notes is the description 
of a sm^ well-defined Coccusteui which Sir Philip proposes to signalize 
OS C. MUleri, [Drawings and casts, prepared by the late Mr H. HiUer, 
illustrated these Supplemental Notes.] 
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2. On the FeUou Sattditone of Dura Dm and iU Fossil Fisha. By the 
EcT. JoHB Abdemos, D.D., F.G.S., 4c. 
In his geologioal remarkt on Dura Den, the authur deacTibed th« 
aedimentuy itrata in the vicinitj'' u conaiating of (in ascending order), 
1. Ore; sandstone, the equivalent of the Carmjlie and ForfatBhire flag- 
atones, with Cephalagpii and Pterygottu. 2. The red and mottled beds, 
such as those of the Cane of Ciowrie, and the Clashbennie zone with 
noU>^yeh\ua nobilissimut, Phyltolepir concentncut, and Glyptolepit 
ehgant. 8. Conglomerates, marls, and comstone, with few and obBcnre 
fossilg. 4, The Yellow Sandstone, rich in remains of Holoptyckius and 
other fishes, and about 300 or 100 feet in thickness. This sandBtone is 
seen to rest imaonfomiabljr on the middle or Clashbennie series of the 
Old Red at the northern opening of the Den, and at the soathem end is 
nnconibmiablj overlaid b; the carboniferous rocks, . It is also exposed 
beneath the lower coal-series of Cnlts, the Lomonds, Binnartj, and the 
Cleish Hills. It b seen also in Western Sootland (Renfrewshire and 
AjTsbire), and also in Berwickshire and elsewhere in the south, with its 
Pterichthyan and Holoptjchian foseils. In the anther's opinion, it ia 
entirely distinct fhim the " Yellow Sandstone" of the Irieh geologists. 

At Dura Den the jeltow sandstone in some spots teema with fossil 
fish, especially in one thin bed. In 1858 a remarkablj fine HoloptychiuM 
Andersoni was met with ; and this, with many other specimens, fully 
bears out A^assii's conjectares for completing the form and details of the 
fish where his materials had been insufficient. Dr Anderson also offered 
some remarks on the Olyptopomvt minor (Agass.), the specimen of wbleh 
was obtained from this locality ; and he drew att^tioQ bo two apparently 
as yet undeacribed fishes, also ftom Dura Den, 

[Several specimens from Dura Den, and drawings, were exhibited hj 
the author. And a collection of specimens from the Society's Museum, 
and a selection from the original drawings llliistrating M. Agassiz's 
Monograph, were also exhibited,] 



tTune 1, 1859. — Major-Qen. Pobtlock, Vice-President in the Choir. 
The following Communications were read : — 

1, On the Sinking for Coal at the Shireoaka Colliery, near Tforksop, Nottt. 
By J. Ljscastee, Esq., and C. C. Wrioht, Esq,, F.G.S, ' 
In two shafts sunk for the Duke of Newcastle on the north-west aide of 
bta estate of Worksop Manor, it was found that the Permian beds have a 
thickness of 16S feet, — the uppermost consisting of thin sandstone and 
marls (5i feet), then hard yellow limestone (54 feet), blue limestone and 
shale (20 feet), blue shale (33 feet), and soft gritstone, probably equiva- 
lent to the " Quicksand" of the north (5 feet). Below the gritstone the 
coal-meaanres commence with 5 feet of blue shale, in which there are four 
bands of ironstone ; another band, 15 inches thick, lies immediately below. 
This iron-ore is chiefly in the state of peroxide, givea an average of 42 
per cent, of metallic iron, and promisea to be of great economical value. 
The first seam of coal (3 feet thick, and of in&rior quality) was cut at a 
depth of 88 yards. Four yards bel6w this is a compact sandatone 66 feet 
thick. The sinking throngb this rock occupied 211 months ; each pit 
' made 500 gallons of water a minute, which was stopped in detail by cast- 
iron tubing. The pressure from the gas at the bottom of this thick rook 
was at times as high as 210 lbs, per square inch, but is now about 196 
lbs. per square inch. Shales, with coalaeama and bands of ironstone, 
all thin or of inferior quality, vrere met with in the next 170 yards. 
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At 316 fudi tbe first thick cobI wm cat, and found to be 4 fe«t 6 inchei 
thick, and of goodqnali^. This U considered to be the " Wathwood 
Coal." The "Top Hart Coal" wa« cut at a. depth of 510 yards, and 
found to be 3 feet 10 inches thick : the strata isterTeniiig between thii 
and tbe " Wathvood Coal " were found to have ranch the same characters 
and thicknesB as thej are known to have elsewhere. The sinkings were 
commenced in March 1B54, and perseveringly continued until their com- 
pletion on February Ist, 16^9. Altogether, ,37 feet of ooal were paseed 
through ; but only four seama are of workable thickness. Tbe authors of 
this communication remark that the district appeara to be remarkably free 



[This paper was illustrated by carefully prepared n 
horizontal), and by specimens of the ironstones, &e.'\ 

2. Notes on the Qeology of Southern Australia. By A. R, C. Selwtn, 
Esq., Director of the Geological Surrerof Victoria. In a Letter to 
Sir R. L Mdbchison, F.Q.S. 



Mr Selwyu remarked that, as to tbe imporeriihrneat of auriferoas reins 
in depth, the only evidence of snch being the case in Victoria ia the great 
richness of the older dr^ ; for, judging from the large size of the nugget* 
sometimes found in the gravels, compared with that of tbe nuggets met 
' with in the gold-bearing quartz-veins (usually from about ^ dwt. to } oz., 
though occasionally as much as 12 oz., or even 13 lbs.), the upper portions 
of the veins, now ground down into gravel, were probably richer in gold 
(as formerly snggested) than the lower parts, now remaining. As far as 
actual milling experience ehows, some of the " quartz-reefs in Victoria 
prove as rich in gold at a depth of 200, 230, and 400 feet as at the surface ; 
the yield, however, fluctuates at any depth yet reached. According to 
tbe author's latest observations, the gold-dritts, and their accompanying 
basaltic lavas, are of Pliocene and Toet-plioceue age. Miocene beds 
OcGor at Corio Bay, Cape Otway coast, Murray basin, and Brighton ; 
- and Eocene beds on tbe east shore of Fort Philip, Muddy Cre^, and 
Uamilto.n Two silicified fossils (Echinoderm and Coral), thought by 
Prof. M'Coy to be of Cretaceous origin, have been found in the grav^ 
near Melbourne. 

This letter also contains some remarks on the probability of some of 
the ooal of Eaetem Victoria being of "Carboniferous" ago, — on the 
occurrence of Silurian fossils in the rocks of all the gold-districts, — on the 
newly- discovered bone-cave at Gisbome, about twenty-five miles north 
of Melbourne, — and on the progress of the Ciealoglcal Survey of the 
colony. 

QPortions of the Geological Survey Map of Victoria, lent by the Secretary 
of State for the Colonies, and specimens of gold, &e., lent by Prof. Tennant, 
F.O.S., were exhibited in illustration of this paper.] 

FoBsils from Mayence, &e., presented by ^ . J. Hamilton, Esq., For. 
Sec. G.S. ; Fossil Trigonite from South Africa, presented by Cajit. Harvey, 
R.E. ; and a series of Fhotolithographs of Fossil foot-tracks from Connect!' 
CDt, lent by Dr Bowditch, were exhibited at this meeting. 



American Scientific Association. * 

Superintendent Bacbe read a paper on Oulf-atream ExjAoratiim». — 
This memoir concerned the distribution of temperature In the Gulf< 
stream in the Florida Channel. It was eommnnicated by antboritjr 
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time, SB Acta of pwnliar intereit have been dbcoTered. The original 
plan of theee exploration* was cuefuU]r «tudied, and baTing prored snc- 
ceisfnl has been steadily adhered to. Recent obserrations have been 
directed to that part of the itream between Harsna and Cape Florida 
known u the Channel and Strait of Florida. The preient conimnnieation 
Mntaini the reaultg obtained on four sections in thu localit]', bj Com. B. 
P. Saudt and Lient.-Com. T. A. CraTsn, U.8.N., anistanta in the Coast 
Sarrej in 1855 and 13.^9. The diagramg ahow the gec^raphical positions 
of the leetiona, the temperature at different depttia, the depths corre- 
•ponding to certain speeilled temperatarea, and the fbrm of the bottom, 
and other partiealarB of the sectiona. The aectioni are perpendicnlar to 
the coast at distances respectiTely, of about Bftj, one hundred, and two 
hundred milea west of Cape Florida. The Strait is funnel- ah aped, beiqg 
■bout ninety milea wide at Havana, and about fortj-flre at Cape Florida. 

The descent of the bottom of the aea from the Florida side is for the 
noBt part gradual, bot from the opposite aide quite abrupt, ao that the 
greatest depth is on the Cuba aide. At Havana there ia an abrupt 
descent of nearl; a mile within- five milea of the shore; while on the 
Tortugaa and Kej West aide, the water ia comparatively shallow, and 
the descent gradual. This fact goes to confirm the conclusion that the 
atronger current of the Golf-stream makes the circuit of the Gulf of 
Mexico, since, if it impinges directly on the shores of the Tortugas and 
the other Florida Keys, we should find its effects in the wearing of a 
deeper channel in the sofl materials of the bottom on that side. 

The law of temperature, with depth at the different poeitiona in the 
stream, nearer to Uie shore, and beyond the stream, had been abeady 
derived from the Atlantic sectiona, and merely receives a confirmation in 
these. The cold wall is shown to exist here also, though at and near the 
anrface the overflow of the warm water of the stream prevents the cold 
water from appearing at the snTfoce. 

The section trom Cape Florida to Bernini ahowa distinctly th^ warm and 
cold bands into which the Qulf-atream ia divided ; and the figure of the 
bottom correaponds to these, the colder water following the bottom, and 
being raised up when it is elevated, and the reverse; the warm bands 
corresponding to deep water, and the colder ones to less depths. The 
figure of the bottom in the sections west of Cape Florida baa no such 
elevations and depressions, the bottom having; a continuons slope to the 
deepest part, and the stream has no divisions into warm and cold bands. 
The wannest water is further fivm the Fbrida side than from the oppo- 

An examination of the longitudinal section of the Gulf-stream from 
the Shoal part between Cape r^lorida and Bemini, northward and aouth- 
weatward, ahows the sanieinflnenceof the figure of the bottom in throwing 
the cold and sub-current upwards. Temperatures of 38°, 3!*°, and 40°, 
Fahrenheit, wero found at depths of 600, 400, and 200 fathoms, off Tor- 
tngaa. Sombrero Key, and Carysfort Lighthouse. 

An acoonnt was given of direct experiments made by Mr J, M. Bat- 
chelder on the effect of pressure on Saxton'a deep-sea thermometers, con- 
firming the conclusion that at depths less than. 600 fathoms the effect of 
pressure in insensible. 

Prof. Silliroan, jun., read the abstract of a paper prepared by Prof. A. 
P. Barnard, on the means of proventing the alteration of metallic aurfacea 
employed to etose and break a voltaio current. A pecniisr substance 
collects gradually upon the platinum, whirh Prof. Barnard calls platinum 
black. This breaks th« eimtiinii^ of the dnrenl Prof. Bunud lune- 
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diestiiia^tbeiueof theoondenior ortSSS. He flndBthftt oiled ailkor 
tissue-paper interpoBed prevents tlie spark. 

Prof. Bauhe remarked that the same diffleulty was found in the use of 
the telegraph for astronomical purposes. Iridium was tried as aremedj. 
The spark, indicative of a secondary cnrrent, dissipates the continuity 
of the current. It is therefore necessary to prevent it, and Prof. Baraanl 
has proved that the tissue-paper will effect this. 

A Vei-mont W\ale.'~A fossil whale, fbond in Cliarlotte, Vi., in 
August 1849, during the excavation for the Rotland and Burlinf^ton Rail- 
road. It was fonnd in bine elay, lying from ten to fonrteen feet below 
the surface, the head almost four feet higher than the tail. The Irish- 
men who discovered it, supposing it to be the bones of a horse, wantonly 
broke many of them, and particularly the head. Enough of the head, 
however, was saved to give the blow-holea, which are at once characteris- 
tic of the whale family. Of the thirty teeth belonging to the whale, 
only nine were found. These, by their worn surfaces, indicate that the 
animal was not a yoong one, but an adult. Of the fiily-two vertebrn, 
eleven are missing, which Mr Hitchcock had endeavoured to supply by 
made ones, carved out of pine-wood. The caudal vertebrsa are flattened 
horizontally, which is another important character istic of the Whale 
family. The cheron bonea, too, are nearly all present. The ribs are 
hodly broken ; of the twenty-sLi — the normal number — bat five were 
fonnd in a perfect state. A few of the others have been wired together 
and are attached to the skeleton. The atemum is very remarkable for 
its size and excellent preservation. It is fifteen inches in its largest dia- 
meter, and shows the udentations for the attachments of the ribs as per- 
fectly as if It were a bone of an existing instead of a foesil whale. The 
anterior extremities, or fins, are also quite imperfect. The larger portion 
of the left £n, extending as far down as the bones of the carpus or wrist, 
were preserved. They well show the great strength which is bo necessary 
in the propulsion of the animal through the water. 

The length of the animal, when alive, including the intervertebral sub- 
ttance not here represented, was about tburteeu feet. 

This Vermont whale is, without doubt, of the genus Beluga, and the 

Secitic name Vermontana, was given by the late Prof. Z. Thomson, of 
Arlington, Yermont, who, with much labour and pains, saved these 
relics from destruction. 

OeOffraphical DiitribuHfm of Plants. — In Section B., Professor Gray 
read a paper on the similarity of the plants of north-eastern Asia 
with those of the eastern jtortion of North America. In many eases 
there is not only similarity, but even identity of species. Among 
instances of identity, he mentioned gentian, hoble-bush, poison-ivy, 
oranberry, and others, which are of the same species on both Conti- 
nents, and it is probable that further researches will disclose addi- 
tional instances. £vsn where there is a difference in species, there 
is generally a remarkable similarity in many of the genera on the two 
Continents. 

It is curions also to notice that some species of plants which are in- 
digenous to both New-England and Japan are not found on the inter- 
mediate ground of the western coast of North America and California. 
To account for this, it is not necessary to assume different centres of crea- 
' tton, from which the different Floras have spread. The present races 
of plants which inhabit the American Continent date much further back 
than the animals of the same region. A dozen or more of species of 
plants at present existing have been traced back at least to the poit-ter- 
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tUrj, and yvrj pTobably eren to the fertlarj geologic period, quite be- 
neath the driit. 

In the matter of Qeographical distribution of plants, three theories are 
in Togoe : fint, that the different apeciea have originated in the different 
loealitiet in which thej are found ; second, that the game ia true with 
ooeasional ezeeptioni — one species having Bometimes originated indepen- 
dently in two or three different localities ; and third, that each species 
has originated onlj in a single locality, which last snpposition is by far 
the most probable. Similarity of cliiaate does not necessarily indicate 
similarity in the Floras of two conntries. The Tegetation of AustraliA 
is a signal illostration of this fact, being of a very peculiar type. The 
distribation of plants on tbe earth's surface is limited by natiu^ laws, 
•neh as the mterposition of targe bodies of water, of high and snowy 
ranges of mountains, or of rainless regions, such as those of the Pacific 
Mast. But by far the most stringent of these laws is the law of climate, 
M marlred oat by the isothermal linos. It is because the presence of the 
same species in thia country and in the Upper Himalaya regions appears 
to transgreu this law of climate that the fact seems so strange. 

But we most remember that, since the period of the formation of tbe 
tertiary rocks, the climate of this portion of the earth has gone to two great 
and opposite extremes. During the Flavial period, the temperature of 
the Arctic r^ons was so mild that the elephant, lion, bnffalo and masto- 
don inhabited what is now the Arctic regions, and, of oonrse, the limits of 
the tropical and temperate Floras most have been extended in a corre- 
sponding degree in the northern direction. Again, during the previous 
OlacUl epoch the climate of the Arctic regions was extended southward 
over what is now the temperate rone, and the temperate climate existed 
to Ksiona now tropical. Isothermal lines were the eame then as now, 
and Galifiimia had a climate like that of New England at the present 
day. The Alleghany and Cattskill mountains contain evidence of the 
presence during the Glacial period of plants now confined to the Arctio 
regions. Twice, then, have the Floras of the eastern portion of North 
America and the eastern portion of Asia been gradually brought together, 
and twice gradually separated by great climatal revolntitms ; and in this 
way a certain amount of intermingling of species has occnrred. 

The Laws of Storms. — FiofeBBor Loomis read a paper on the European 
storm of Dec. 25, 1836 — a snow-storm memorable as one of the severest 
that ever was known in England, and which blocked op the mails fur a 
whole night within a few miles of Londun^-a fact that seems to have 
been considerably more cnrions there than a blockade for a week within 
a few miles of New York would have been considered here. From a 
comparison of this storm with the American storm of Dee. 20, 1336, and 
also the storms of Feb. 4 and 16, 1842, Professor Loomis has been 
led to the following generalizations : The area covered by a violent 
storm of laia or snow is sometimes nearly circular in form, sometimes 
elliptical, and sometimes very irregular. In the .winter storms of the 
United States, the north and south diameter of the area is generally much 
longer than the east and west diameter. 

Whenever storms are circular, the area of rain or snow is sometimes 
1500 miles in diameter ; when their form is elliptical, the area of rain 
or snow is sometimes 1000 miles vide, and 2000 or 3000 miles long. 

Sometimes violent storms remain sensibly stationary for four or five 
days, but generally tbe centre of a storm has a progressive movement 
along the earth's surface. The rate of this progress varies from xero to 
44 miles per hour. The American storms generally travel faster than 
the European. 
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' Within the limits of prevalent weeterij wrnds, wheti violent atorm* 
lire raging, thej generallj advance from east to west. 

Great rain and snow-storms are generaUj accampanied hy a depresuon 
of tbetiaroineteT near the centre of the storm and by a rise near its margin. 

Winter storms commence gradually and generally attain their greatest 
violence only after a lapse of several days, and as gradually die away 
again. This Buccession of changes may occur all in one place ; but 
oftener, tlioogh the storm may continue for a fortnight, it continues but 
two or three days in any one place. 

For several hundred miles aronnd a violent storm, the wind circulates 
around the centre in a direction contrary to the motion of the hands of a 

In Europe, as well as in the United States, on the north side of a 
great storm the prevalent winds are irom the noTtb-enst, while on the south 
side they are from the south-west. 

The force of the wind is proportioned to the magnitude and suddenness 
of the depression of the barometer ; but very near the centre of a violent • 
atorm there b often a. calm. 

On the borders of the storm, near the line of maiimum pressure, the 
wind has but little force, and tends outward from the line of greatest 
pressure. - 

The nind uniformly tends from an area of high barometer towards an 
area of low barometer, and this is one, probably, of the most important 
laws r^olating the movement of the wind. 

In a great storm, the centre of the area of high thermometer frequently 
does not coincide with that of the area of low barometer, or with the centre 
of the area of rain and snow. 

The storms of Europe are very much modified, and sometimes in a 
great measure controlled, by the Alps of Switzerland. By the interposition 
of these mountains the air which sweeps over them is forced up to a great 
height, where it is suddenly cooled ; its vapour is condensed ; beat is 
accordingly liberated, by which the surrounding air ia expanded, and 
rises above the usual limit of the atmosphere. It thence flows o^ laterally, 
leaving a diminished pressure beneath the cloud ; that is, the barometer 
shows a diminished pressure in the neighbourhood of the mountain. The 
mountain thus becomes the centre of a great storm, and the storm may 
continue stationary for several days, being apparently held in its place by 
the action of the n 



On the Geology of the Rochy Mov/aiain Chain m the vicinity of Santa 
Fe, Nea Mexico. By Willmm P. Blake. — The Santa F^ Mountains are 
a part of the great Kocky Mountain ajstem. From a few isolated points 
or knobs which scarcely appear above the general level of the broad 
platoan, a few miles south of Santa T6, they gradually rise to a majestic 
altitude— from 10,000 to 13,000 feet — and extend northwards in a suc- 
cession of lofty ranges and peaks to the head-waters of the Arkansas. 
The city of Santa F6 is situated at the eastern base of the range, at an 
altitude of nearly 700U feet above the sea. At this point the central 
azisofthemonntaius isformedchieflyof metamorphic rocks, probably silu- 
lian and cambrian, and still older, consisting of gneissore and micaoeous 
slates, with large unmbers of intersecting granitic veins, in which a pink 
or red feldspar is very abundant. A ridge near Taos is not so highly 
metamorphosed, and the rocks are very slaty. A homblendic slate, con- 
taining garnets, very similar to that found at Hanover, New-Hampshire, 
occurs here. On the western slope of the chain the metaraorphic slates 
are overlaid by strata of the carboniferous period, and possibly by De- 
vonian beds. The low hills and ridges directly east of the city, and at 
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the base of the high ridgfea, are oomposed of carboniferous strata, orerlaid 
by a deep red soil and deposits of detritus or dritt from tlie mountains. 
It ia possible that strata of Permian and Triasaic age aha occur. In an 
array e (rarine) one mile east of the plaza the strata are exposed, and 
consist of alternating beds of gray sandstone with beds of bluish-gray 
■ud reddish limestone, of varyin? thicknesses, and a coarse, ferruginoos 
red sandstone at the base. The Umestones are fossiliferous, contuning 
producti, spirilers, delthyri and encrinites, characteristic of the Coal 
Measures. The stratificiitian is very r^ular, and inclines to the west. 
The lower beds of sandstone show the action of varying and rapid cur- 
rents at the time of their deposition, and the surfaces present fine ripple- 
marks of targe size. A short distance south of this exposure there is tt 
quarry in the limestone, from which blocks for the constraction of the 
new hall for the territorial Legislature were obtained. The limestone is 
very hard, and full of upper carboniferous fossils. 

A qoarter of a mile east, the carboniferous strata are seen to rest upon 
the upraised edges of the metamorphic sUtes, at an angle of forty de- 
grees. Here we find an alternation of strata of sandstone, shales, and 
limestone, with bituminons lasers, and probably, in some places, seams of 
coal. The limestone beds are highly charged with encrinites and corala. 
At another point, near by, in an eiposure of less extent, a, similar snc- 
cessi<m of strata were found, and with them a bed of impure bituminous 
coal, from one to two feet thick. Beyond, in the sune ravine, is a great 
body of bluish and black shales, with a coal-seam at the base. Several of 
the outcrops have been dug into, to obtain coal, but it had not been found 
in a seam thick enough to be worked with profit. 

Anthracite Coal. — About twenty-seven mOes soutluwest of Santa F^, 
on the flanks of the Placer or Gold Mountains, there are workable beds 
of Goal, and specimens which were procured are excellent antbracita 
Several tons of it were taken out a few years since and carried to Santa 
F^ ; but its characters, and the methods of igniting and burning it not 
being understood, it was not liked. The qu^ty is excellent, and it can- 
not but be very valuable in that region, where timber ia scarce. It is of 
especial importance to the country for its bearing upon the question as to 
the location of a railroad route to the Pacific. Here is, in all probability, 
an inexhaustible supply of the most appropriate fuel for locomotives. 
The strata with which this bed occurs are probably the prolongation of 
those at Santa F^, but he had not had an opportunity to examine them 

On the Gslisteo, about fi'iWn miles southwest of Santa ¥6, there are ex- 
tensive outcrops of ferruginous and yellow sandstones, associated willi beds 
of black shales, which he referred to the Coal Measures. Beautifol ez> 
hibitions of diagonal stratification and ripple-narks are abundant. 

Ea»teni Slope of the Moantaim.- — The formations of the eastern slope 
were examined at several points along the road from Santa F^ to Fort 
Union, and beyond tfl the Puerto. Aiier passing the granitic aiis the first 
stratified rock is a dark chocolate- coloured sandstone, dipping east, and a 
sandy conglomerate. A bed of limestone crops out beyond , but could not 
be examined, ti the Great CaBon, stratified rocks on each side are well 
exposed to view, and are evidently in bold flexures, which die out as the 
distance from the mountains increases. No fossils were obtained here, 
but the formations at the base are believed to be carboniferous, while 
those above are possibly Permian and Triaseic. 

Beyond, to the east, the strata are nearly horizontal, and form the table- 
lands abont the Feces Yalley. The escarpments of these table-lands, along 
the broad valleys of erosion, present beautiful sections of the rocks, as well 
as the most picturesque views. The bluffs, which rise to the height of from 
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four to six hundred feet, exhibit a snocession of white, gt&j, and red 
sandstones, with red Bhales and marls, and here and there a layer of 
Bnow- while gjpaum. 

Upper carbuniferouB limeatone is eipoaed at Bemal Springs, where he 
obtained characteristic fosails, identical in appearance with those obtained 
by Mr Marcou at the Pecos villages in 1853. This is overlaid by a great 
thickness of reddish-gray sandstones, apparently without fossils, which 
may be regarded as superearboniferous rocks — either carboniferous or 
Permian and Triassic, for they are conformable, and there is no line of 
demarcation. The colour is an nnimportant characteristic, for the rock 
is frequently red without and white within, and parts of a bed are often 
white and others red, the coloration beingdue in part to the infiltration 
of ferroginous water. 

Itochi at the Putrto. — ^Bcyond Zecalote there is a second axis of granil« 
rock similar to that at the Santa F^ range. Stratified rocks are uplifted 
in its east«m flank, and form a belt of low bills through wbieh there is a 
remarkable pass or cut called the Puerto, or gate, leading out npon the 
broad prairies. There is a fine section of sandstones and shales, the 
latter being olive-green, and containing beds of nodular limestone. These 
strata, by alteration, would form red shales and bands of gypsum. They 
are probably the equivalents of the formation^ about Pecos. 

Abaence ofLoaer Carboniferoua or Mountain Lim^one. — In all these 
sections he failed to recognise any well-defined bed of limestone at the 
base of the Coal Measures containing fossils characteristic of the subcar- 
boniferouB limestone. It appears to be absent at the localities visited, 
the Coal Measures resting directly upon the upturned edges of the older 
rocks, though it is possible that the thickly-bedded red sandstone will be 
found to be the equivalent of the Devonian. 

It is certainly very interesting to find beds of coal so far west charac- 
terized by fossils identical with those of the Appalachian coal-field, and 
at an elevation of from 7000 to 12,000 feet above the sea ; for it is pro- 
bable that in places the coal extends to the very summit of the mountain 
with the associated rocks, which are known so to occur. 

The beds of limestone, so far as seen, are thin, not exceeding forty feet 
in any one bed. Mr Blake could not venture to assign the thicknesB of 
the whole series of the rocks which must be referred to the Coal Measures 
there, hut it was probably less than 1000 feet. 

Cretaceous. — No fossils or other indications of Jurassic rocks were 
obscured. Cretaceous strata were not seen along the Santa Y& road 
until the Puerto was passed beyond Fort Union, This formation pre- 
sents bold blufis alone the north fork of the Canadian, with beds of whity 
limestone containing I noceramui. 

Vokanic Rocks. — The table-lands of the Rio Grande, especially those 
on the west side, at the base of the Sierra Madre, are generally capped 
by horizontal layers of basaltic lava, forming mural faces along the streams 
and caiions. These are well described by Messrs Peck and Abert. (>n 
the eastern slope of the mountains, broad lava plains are seen In the 
neighbourhood of Fort Union, and it is found far out upon the prairies 
in the isolated mounds known as Rabbit Ear and Wagon Mound. The 
former has the appearance of a volcanic cone, now extinct, but with the 
cralar well defined. It was in all probability a post -cretaceous volcano. 

MiTteral Beaoartee — Gold Mines. — The min eral resources of the region 
are extensive and varied, coal, iron, copper, lead, gold and silver, being 
found in quantity ; but having already made a communication on this 
subject to the Boston Society of Natural History, no further reference 
was deemed necessary. He would, however, again call attention to the 
probability that the gold placers of New Mexico, so long known and 
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' wurked with iiurreM, are probably connected with the recently discoTered 
mine* at I'lke's I'uak and un the head water* of the Arkanaait. 

Tiie examiuation of the carboniferous strata of the Rock; Mountains 
led him to conclude that the wide eipanse of the great carboniferuDs sea 
which covered the continent wai broken at intervals by islands along the 
course of the Kocky Alountain chain, and that we there had shores &om 
which in part the materials for the coarse-grained thickly-bedded sand- 
stones were deriTcd, and that, M in the Appalachians, the sandstonea of 
tlie Coal Measures predominate in bulk over the limestoncB, which last 
mar be believed to gradually increase in thickness towards the Mississippi 
and southerly, while the sandstone beds thin ont. Thus while we End 
the Coal Measures thinning out from a thLckness of six to ten thonsand 
feet in Pennaylvania to about seven hundred or a tliousand feet in Mis- 
souri, we will probably find a point of maximum thinness somewhere in 
Eastern Kansas, and a gradual increase of thickness of the sandstones, at 
least westward toward the line of the Rocky MouDtaine. He referred 
the present great elevation of the strata, 12,000 feet above the sea at 
some points, not only to a great continental elevation, but to local upliils 
and plications. This last is an interesting point — the existence in the 
distant and central chain of the Rocky Mountains of a geolog^Ical stmcture 
corresponding to the plications and flexures of the AppallachiajiB. 

In regard to the existouce of Permian strata and those of tlie secondai; 
period, he wished to be fully nnderstood. The only horiaons he bad 
identified by fossils were the Coal Measures and the eretaceous. Between 
thes«, in that region, tfaeT« is a series of strata in which tve have in aJI 
probability representatives of the Permian, Triassic. and Jurassic forma- 
tions — a probability rendered strong by the recent discoveries of Permian 
strata by Dr Shumard in the Guadalupe monntains, much farther south 
in the Rocky Honntain system, and in Kansas by Messrs Meek and 
Hayden, who hare also brought Jurassic fossils from the Black Hills in 
the uoiib. 
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Vaacalar Siindiet of Ferns. — It is eenerall; stated that the Tesaele found 
in these bundles are ecalarifomi aod pitted veasela. This may be true 
in regard to the full-grown stem of tree ferns, but it ia not so in r^^ard to 
the petioles aiid the ribs of the jonng fronds of other fibres. M. Paul 
Biot sajfl, that if a vertical section is made of theyoung ciroinal* frond of 
FoljpodiuiD, Adiantom, Pteris, Asplenium ,aiid Dicbsunia, there will be 
seen nil kinds of Tessela.^nd among them true unrollable spirals. The 
eztremitj of the petiole may bo broken in such a waj aa to have a frag' 
ment supported bj means of spiral threads, just as happens in the joung 
stem of the vine or the elder. In Polypoditim vulgare and Laxtrea Filix- 
tnat, these spiral vessels or tracheaa appear the only ones found at 
the summit of the frond during its early growth. Soon, however, their 
absolute and relative number diminishes, and annulated, reticulated, and 
ecalariform vessels appear. In the early period of the development, the 
scalariform vessels are very. rare. Their uumber augments as the tissues 
become more dense. In the old and fully developed fern-stems, acalari- 
form vessels are almost the only gnes found. ^Tven in thev, however, 
we meet with mixed vessela of a spiral and annular kind. — T^ociedinga 
of Pkilomathic Society of Paris, July 1859. 

Beapiration of Plants. — M. Traube has arrived at the following con- 
clusionB on the subject : — 

1. Plants absorb oxygen, not only during germination, butduring all the 
periods of their growth, and even in sunlight. — (Savisure). 

2. The absorption of oxygen is absolut^y necessary for their develop- 
ment. If they are deprived of this gas, they cease to grow, and soon dia 

3. The oxygen which plants absorb in darkness is always converted 
into carbonic acid. This phenomenon also takes place during the day ; 
but the presence of the acid is then detected with difficulty, owing to its 
decomposition by the green parts of plants. 



. Platitfl, besides this power of decomposing carbonic acid by means of 
ir green parts, possess a respiration like that of animals. This respi- 
ration consists in the absorption of oxygen and the giving out of carbonic 



acid. It is necessary for the vital activity of their organism. 

£>. Plants do not possess special organs of respiration. 

6. The most iraporttmt product of plant- respiration is cellulose, which 
arises from the oxidation of a hydrated carburet, dextrine, glucose. &c. 

7- The principal functionsofreapiratjon in plants is the organization and 
elaboration of th« nourishing sap— an elaboration which depends on the 
presenc« of cellulose. The formation of cellulose is completely inde- 
pendent of solar light. Plants, like animals, are developed also in dark- 

8. The vertical direction seen in the development of the yonng plants 
has also no connection with sunlight. — Trans. Acad, Sc,, Berlin, Lti59. 

Botany of the Rocky Mountainn. — The following plants were gathered 
by M. Bourgeuu, close to perpetual snow; — Silene acaulia. Arnica, 
Menziesia 1 Pcdicularis, Onaphaliiim, Erigeron, Artemisia, Snvuswrea, 
Laada, Saxifraga, Draba, Androsace, f^accimum, Salijc herbacea, 
Poa alpina, A$pidium, Valeriana, Aquilegia, Dryas octopetala, Epilo- 
biam. The nearest tree to the snow is Abies afba, which assumes the 
appearanceof the common juniper, with which it grows, trailing along the 
ground. The Alpine region is from 650u to 8000 feet in elevation, 
rbe vegetation is not rich in sjieoies. The mountains are barren, with 
few streams, and little humidity, and no pastures like those of the Alps. 
In the Rocky Mountains, streams are scarce in the southern slopes ; on the 
northern, water is abundant, owing te the snow ; but they are only little 
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torrenti, atiDk deep in the rock. The plants in the forest are for the 
most part common in the woods of the Saskatchewan plaini. The num- 
ber of species it nearlj in the same proportion on the mounUinn as in the 
other parts of the country. They are few in number, but each species is 
abondsnt ; and each mountain, at the same elevation, bears the same 
species, both on the north and on the soutii. — Lin. Soe. Proc. 1859. 

Felling of ForetU causing Drymai of Climate. — Fontenay and Pro- 
vence ore places where this has tuen place, aocording to Professor Lao- 
rent of Nancy. Wells and pits have become drj on tbia aocount In 
the whole of the eastern Pyrenees and the Herault, the felling of timber 
has been attended with serious oonseqnences. The temperature became 
higher, wells tuid walerMXiarBes diminished, and the dryness of the cli- 
mate waa much increased. Hany Eastern nations have suffered from the 
felling of timber; for instance, Babylon, Nineveh, Thebes, Memphis, 
Carthage, Palestine, and the Troad. In the Vosges, injury has been caused 
by the destruction of forests ;■ also in the department of Card, at Nismes, 
at Beiieres, and Isere. By the destruction of forests in France, in 
order to replace them by cultivated fields, the temperature has become 
verr irregular. Heavy rains, storms, and dryness, have each done their 
WOH upon the soil, and crops have been every year more and more un- 
certain. — Laurent, de I'l/ifiueiue de la Culture sur rAtmoephere, &e. 

Vegetable Paratitea in the Sard Structures of Anima,U. — Quekett 
showed in his lectures on Histology, that vegotable parasites, as confervas, 
occur frequently iu the skeletons of cond. Rose and Chirapede also 
showed tubular stiucturea of a similar nature, as occurring on fos^ fish 
scales, and on shells. Wedl and KoUiker have lately examined the sub- 
ject, and have found these parasites on many hard animal structures. 
Wedl's observations concern only parasites in the shells of bivalves and 
gasteropods. KbUiker has found what he calls unicellular fungi, with 
sporancia, in sponges, foraminifera, corak, bivalves, brachiopods, gastero- 
poda, annelids, cirrhipeds, and fishes. 

Kolliker thinks it possible ihst the parasites dissolve the carbonate of 
lime of the bard struftures into wliii^ thej penetrate by means of exu- 
dation of carbonic acid, which secretion would seem to take place only at 
the growing ends of the spongial tubes, as they never lie in large cavities, 
but are always closely surrounded by the calcareous mass. In some cases, 
as in the homy fibres of sponges, it seems probable that the parasites 
simply bore these canals by mechanical force, as is the case when vege- 
table parasites make their way through the cell-membranes of confervas 
and other plants. Besides this, it deserves also to be remembered, that 
nearly all the parasites spoken of oocur in marine animals. — P^teedingM 
of the Royal Society of London. 1859. 

^yi7ops triticoicfc*.— This plant, which was considered by M, Fabre 
as a stage in the transition of jEgilopa ovata into cultivated wheat, has 
been shown by Oodron to be a hybrid procured from vfi. ovala, fer- 
tilized by the pollen of Wheat. Kegel, in Germany, Yilmorin and 
Greenland in Paris, and Planchon at Jlontpellier, have confirmed this 
statement. -lEgilops Iriticoidet is generally sterile, but it sometimes 
bears fertile seeds. These seeds, when sown, have produced plants called 
by M. Fabre jEgilopt tpeltiformii. This has been shown by Giodron to 
be a hybrid between jEgilops triticoides and Triticum vulgare (common 
wheat).— Comp (63 .BentMis, 1858. 

On the Coiling of Tendrils. By Dr Aba Gray. — Tendrils, in several 
common plants,wiU coil up more or less, principally after being touched or 
brought with a slight force into contact with a foreign body, hi some 
plants, the movement of coiling is rapid enough to be directly seen by the 
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eye. The tendrils of some cucurbitaceEe, — u Sieyot angnlatus, the burr 

oucamber, — after coiling, in eonsequenee of touch, will oncoil into a straight 
position in the course of an hour, and will again coil up at a second touch. 
This may be repeated three or four times in the course of oii or aeven 
boars. A certain temperature seems to be nooessary. Gray experi- 
mented at 77° F. A tendril which was straight, except a slight hook at 
the top, on being gently touched once or twice withapieoe of wood on the 
upper side, coiled at the end into two and a half to three tume within a 
minute and a half. The motion began after an interral of seToral le- 
GOnds, and folly half of the colling was quick eiuagh to be very distinctly 
seen. After a little more than an hour had ekpsed it was found to be 
straight again. The contact was repeated. The coiling began within 



third time on being touched rather firmly, but not so quickly as before, 
tIz., one and a half times in Haifa minute. The same mOTements hare 
been observed in the tendrils of the grape vine. The colling is perhaps 
oansed by contraction of cells on concave side of coil. — Asa Orag w» Pjv- 
ceedinffs of Ameriean Academy of Science atui Art. 

On Sptmlaneoui Qeneralion, By Milne Edwaeos. — Fhyeiologiata ha»e 
long been devided on the subject of the origin of life in organized beings. 
The laiger part believe that this force exists imly where it has been 
transmitted ; that from the creation of the species till the present time, 
an unintorrapted chain of possessors of this power has oommunicated 
it sneeessivelv ; and that dead matter has no power of organizing a plant 
or an animal nnless it be submitted to the action of a living being or a 
germ that has proceeded from an individual of some species. 

Others, on the contrary, have held that inert matter, under certain 
chemical and physical conditions, could take on life without the agency 
of a generating being ; that plants and animals may_ produce themselves 
in all their parts without deriving the principle of existence from another 
living body ; and that consequently life itself must be considered, not as 
a force which has been imparted peculiarly to organized beings, but as 
a general property of organizable matter manifesting itself under certain 
favourable conditions. 

In my lectures and writings, I have often combated this last doctrine ; 
BndthehypothesiBof«pt)nJa««ou«£>«n«ra(to» has to-day so few supportert 
among zoologists, that I ahoold have feared to abase the patience of the Aca- 
demy in discuasing it at this time, had I not seen in the Report of a recent 
sessionof this body, that one of OUT correspondenta, UrPouchet, hadmade 
it the object of new researches, and had arrived at conclusions which, if 
right, sustain the idea that living beings ma^ be made by the lame general 
forces on which chemical combinations m inorganic nature depend. 
Since reading this memoir, I have thought it might be useful to submit 
to the judgment of my colleagues my reasons for rejecting its conclusions ; 
and it appears to me desirable also to know the opinions of other physi- 
ologists on a point of 90 much importance : besides, the question reachea 
beyond the domain of the natural sciences, and we may look for additional 
light from our chemists. 

Long before the invention of the microscope had enabled loologieta to 
discover the animalcules which are produced in myriads in waters con- 
taining an infusion of organic matters, it has been observed that dead 
bodies, when left te putrefy, often became populated with swarms of life ; 
and as the intervention of no living being was manifest in their produc- 
tion, the old naturalists supposed them a product of the putrefaction 
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wUdi i*M in piogKM, belleTlng that the maten&l, after oeuing to per- 
tain to a living being, could reoiganiie itself under a new form, and so 
constitute animals irkicli had no parent ; accordingly, that life is not tbe 
cause, but the consequence, of a certain mode ot arrangement of the mole- 
cules composing tliese substances, and that this kind of molecular group- 
ixtg could be determined hj inorganic forces in nature. 

The occurrence of maggnta in carrion whs one of the cases. But since 
the study of the origin of these animals bj the Florentine Academy, 
happily named " del Cimento," and the exact investigations of Red!, one 
of Its members, it has be^ well understood that these worms about dead 
bodies, far from being a result of spontanGous generation, are the brood 
of well-known insects, species which find in such bodies the conditions 
requisite for development, and hence, through a marvelions instinct, 
deposit there their eggs. 

The ezperimetits ot Redi, which date &om the middle of tbe seventeenth 
century, left no uncertainty respecting these larvK. But while tery easy 
to establish the fact respecting animals as large as flies, it was far less so 
with regard to infusory animalcules, which are discernible onlybj means 
of the microscope, and whose germs ai« so excessively minute that they 
have escaped all the methods of observation which the science of optics 
has supplied. When, therefore, Lewenhoek and his successors made 
known the existence of these animalcules, the hypothesis of spontaneous 
generation regained favour. While some physiologists regarded them 
as derived from germs of extreme minuteness nhich were spread every- 
where in nature, and floating as fine dust in the atmosphere, settled on 
all bodies to develop only where the conditious of air, viater, and organic 
decomposition favoured; olhersdenied the existence of germs, and supposed 
that under the dissolving action of the water tbe dead organic substance 
took OQ life, and so came out as new beings. 

Analogy afforded a strong argument for the first of these opinions. 
The second has often been sustained by appeals to researches claiming 
that aniuiBlcules were produced under cixcumstances in which all germs 
&om external eources were excluded, and all present in the waters used 
had been destroyed. Frey and several other observers have thought that 
tr,oy had succeeded in securing these conditions, and still had fonnd their 
infusions populated with microscopic plants and animals ; whence the 
conclusion that these organisms were a result of spontaneous generation. 

It does not pertain to me to pronounce on the origin of microscopic 
plants, for this difficult subject must be left to botanists. But as regards 
animals, I do not hesitate to say that the experimental conditions required 
to prove the truth of spontaneous generation have not been realized by 
any of the predecessors of Mr Pouchet. And are the researches of this 
naturalist, that have recently been communicated to tbe Academy, free 
from the objections which are made against earlier eTperiments! I be- 
lievB not ; and before mentioning some observations I have had occasion 
to make on tiiis subject, I will briefly state the reasons that lead me to 
this conclusion. 

I do not question the facts stated by Mr Pouchet. The point is, have 
these facts the significance attributed to tbem? I believe not. His ex 
periment is brioflj aa follows. After having boiled some water, and kept 
the liquid from contact with the air, he puts it into contact with pure 
oxygen, and introduces a certain quantity of hay, which had been pre- 
viously enclosed in a fii^k and heated for a half-hour in a. stove, whose 
heat was carried up to 100° C, or to tbe boiling-point of water. The 
infusion thus prepared was hermetically sealed, and after some days Mr 
Pouchet found infuBoria developed in it. 

To make these fiurts sura proof that the animalcules obtained were not 
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cterived from the h&j pat into the infuBion, it niuet be shown that the 
heat of the BloTe hod destrojed all the germs. Mr Poaohet pTesumes 
that this is true, because oa boiling ia naXet the spores of a PetiecUlam, 
he has seen that they were decomposed. But this reasoii does not satislj me. 

In the first place, was the haj, although enclosed in a flask and kept 
thirty minutes in a stose at 1U0° C. (212° F.), really carried up to the 
temperature of boiling water ? Mr Pouchet belieTes it ; but I think to 
the contrary, and I think that physicists and chemi&ts will judge so too. 
The equilibrium of temperature nnder such conditions is not established 
probable ■ ■ ■ 
.1 repose,— 

ductoTs of heat, — was in reality heated but little bj the heat of the stove 
during the short time it was exposed to it. 

But supposing that the hay was heated up to 100° C, can we then con- 
clude that the germs had lost their vitality and were incapable of develop- 
ment ! No ; foi there is an important distinction here to be recognised 
between the action of heat on organized bodies which contain water, and 
on those which are in the dry state. This follows directly from the re- 
searches, already old, of our learned colleague, Mr ChevreuL Although, 
in ordmary circumstances, death takes place when animals are exposed to 
a temperature sufficient to determine the copulation of the hydrated 
albumen in their tissues, we know that this is not always so in the case of 
those which have been previously dried. In fact, fifteen years since, Mr 
DoySre made known that certain animalcnles, such as the Tardigradtt,* 
afler being sufficiently dried, would preserve their vitality for several 
hours while exposed in a stove whose temperature is much higher than 
that used by Mr Pouchet for his flask of hay. I have seen these animal- 
cules resist thus the very prolonged action of a stove whose temperature 
stood at 120" C. (248° F.) ; and in the researches of Mr Doyere, the heat 
of the ambient medium was carried to 110° C. (284° F.), without death en- 
suing; from the heat. 

What is true for the Tardigrades, animals of a very complex struc- 
ture, may also be true for the germs of Infusoria in general ; and I con- 
clude that nothing in the trials of Mr Pouchet authorizes us to infer that 
the germs of the animalcules obtained by this naturalist were not in the 
hay that was used in his experiment. I will even say that the experi- 
ments of our correspondent do not seem to me to add any new probability 
in favour of the hypothesis of sponianeous generation. 

I have often made analogous experiments ; and I have always found 
that the living animalcules which appeared in water containing dead 
organic matters,'Were increasingly rare the more complete the precautions 
employed for protecting the liquids &om the introduction of germs, In 
more than one trial, 1 should have believed that spontaneons generation 
had taken place under my own eye, had I not, on reflecting on the condi- 
tions under which I was operating, perceived sources of error, and on 
setting these aside observed negative results to multiply. 

I will not occupy the Academy with the general recital of these trials, 
but will ask permission to recount briefly a single series of experiments 
in which some infusions, that if exposed to the air would in all probabi- 
lity have given birth to aniinatlcules, afforded none when the imprisoned 
matters in the hermetically- sealed vessel had been subjected to a tempera- 
ture high enough to cause the coagulation of the contained albuminoid 
substances. 

* The Tardigrade animalcules are minute worm-nbaped anlroels, about a 
fortietb of an inch in length, belonging to the Rotatoria of tbrenberg, and 
therefore much higher in structure ibaa the ordinary lufiworla. 
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I |ilii«>d in two tubn. havini; tha ibrm of teat-tabes, the water and the 
oruianic nuttern fiir the trial. One of thcM tabe«, which was two-thic^ 
fiUitt with air. ws« then closed br raeaiu of a lamp, and botli this and the 
olliiT tuhe were then plunged into a bath of boiling water. The batb 
wa« ke)it in ebullition long enougli to e*tabli«h an eqailibrium between 
the water outeide and the liqaid of the two infusiona ; and then the tnbeK 
were allowed tu cool and left to themselrea, care being taken to examine 
the contents trom time to time. A&et tome daja, I found animalculea in 
the tobe which leniained open to the atmocphere, but not a gingle one in 
(An/ Wii'r/i hnd hern bfrmetically tecded. 

I hare bei'n acruitomed to cits theae eiperimenta in m; lectures, but 
bad not thuii)>ht of bringing them before the Academy, becaiue negatiTe 
results arquire importance onlj when the; have been obtained conMantl; 
in a lariTi> number of triala, and also because the spontanieons generation 
of animuU appears to me so little probable that I would not devote time 
to the repetition of researches on a subject which seems to be alreadj 
Milled. Onlf in view of the communication of oar correspondent, sad 
the interest that experimenting in tiik direction may excite m onr young 
phvBiulu^ists. have I been induced to bring out tl^Me facts among the 
reasons for still rejecting the hypothesis of spontaneons generation aa an 
explanation of facts connected with the multiplicntion of aninialcaleB. 

An byjiuthesis which is not necessary in orderto understand the pheno- 
mena made known by observations, and which is ill flagrant discOTdance 
with bU tliat snalogy teaches us, seems to have no right to a place in 
science. It may be that chemistry will be able to make all Uie kinds of 
substances which occur in the constitution of living bodies ; but as to the 
genesis of living organisms withont the Goncurrenoe of vital force, I see 
no reason for believing it. Until more amply instructed, I shall there- 
fore continue to think that in the animal kingdom there is no such thing 
as spontaneous generation, and that all animals, large and small, are 
subject to the same law, and can exist only when they have been generated 
by human beings. — Compte* Jtetidus, 13^9. 

Kote on Spontaneoui Otneratiort, by Jakes D. Daka. — I. There is a 
well- known principle in the system of nature that deserves to be consi- 
dered in this connection. The principle is so fully snsttuned by all re- 
search both in chemistry and loology , including the important experi- 
ments above mentioned, that it may well carry with it great weight, and 
quiet both apprehension and expectation on this subject. It is this ; — 
The'forces in life and inorganic nature act in opposite directions — the 
former voward, the latter downward. 

The vital force, in the organic sabstances it forms, atcendt throngh 
vegetable and animal life to an exalted height in the scale of compounds 
atan extreme remove from saturation with oxygen; inorganic force descenili 
towards the saturated oaide. The former reaches a point which fiom ita 
very elevation is one of great instability ; the latter tends towards one of 
perfect etabiiitii. There is hence a counterpart, or cyclical relation, be- 
tween the two great lines of action in nature. 

Aa some readers of these remarks may not be familiar with chemistry, 
a further word of explanation is added. 

When an element unites with its full allowance of oxygen, as de- 
termined by its affinities, it is in a sense aatnrated with it. Since the at- 
traction of the elements for oiygen is the most universal, and, in general, 
the strongest in nature, the oiioes, as a class, are the most stable of oom< 
ponnds ; the rocks, the earth's foundations, are made of them. But 
evanescence and unceasing change are in the fundamental idea of the 
living structure; and consequently the material of the plant or aDinsI 
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oontains onlj ozjgen enoDgh to give ineraMed inatebW^ to the ctnn- 
'bination. MmeoTer the compounds angmont in inatabilitj, through thie 
and other wara, with the Hso in the grade of organic life, and reach, pro- 
bably, their tartheet extreme in thia reapect in the brain. Here, then, ia 
the summit of the aeries of compounda which arise under the agencj of 
life. The atable oiide is at the lower end of the aeriea in nature, the 
material of the hrain at the upper. Passing from the latter condition to- 
wards the former is therefore a real descent ; and it is the natural down- 
ward course of inorganic forcea ; — while passing towards the latter is as 
trulj an ascent ; it ia the counter-movement of life. 

The plant through its vital functions may tal;e carbonic acid, and from 
it continue to elaborate the organic products constituting vegetable fibre, 
until a whole tree of such material ia made, and then produce the higher 
material of the tlovrer and seed. The animal majthen go to the planta 
and nse them in making a still higher doas of products, muscular fibre 
and nerre. After all this is done, now turn over the material to the 
action of chemical and physical forces, — and the work of years of life is 
soon pulled down from ita height, and one part after another descends 
towards that state of comparative inactivity, the condition of an oxide. 
Chemistry makes organic products by commencing with those of a higher 
grade than the kind to be made, but not otherwise. Albumen b a pro- 
minent material of the egg ; and chemistry has not succeeded in making 
dead albumen, much less living. 

The very relation of life to chemistry is therefore evidence that chemistry 
cannot make life ; it works in just the reverse direction. And in this re- 
ciprocal relation one of the profoundest laws of nature is exhibited. It 
leads the mind to recognise one author for both, and not to imagine that 
one side in the cycle has generated the other. 

2. There is another consideration, which, if it has not the ibroe of de- 
inonatratioQ, may help the mind to underatand the extent of the tranaition 
from dead matter to living. 

(n) In ordinary inorganic composition, there ia the simple formation 
of inorganic particles, and, on consolidation, their aggregation info 
crysfala, the perfect individuals of inorganic nature. With the enlarge- 
ment of the crystal there ia no gain of new powers or qualities : it simply 
eziata. In fact, in entering this state of Defection, there is a lou of 
latent force ; for the gas is the highest condition of store or magazined 
force in inorganic nature, the liquid the next, and the solid the Lowest, 
tliis condition of power being related directly to the amount of heat. 

(b) The plant grows from its germ, enlarges, accumolatea force, storing 
it away in vegetable fibre, and aucvrnplishea ita highest functions in its 
bloaaoma and fruit. But there is here only latent or ttored force generated, 
besides that which is used up in growth, and no tnechanieal force. The 
minute spore or reproductive ceDule of some seaweeds has locomotive 
power, but it ia lost at the commaocement of germination; and the plant 
is ever after as incapable of eelf-looomotion as a rock. 

(c) In the aniiaal, there is not only a storing of force in animal pro- 
ducts (the fifth and highest grade of atored force in nature), but there is 
also increasing mechanical force from the first beginnEng of development. 
It ia almost, or quite sieio in the germ ; but frvm this, it goes on increas- 
ing, until, in the horse, it gets to be a one-borse power ; or in the ant, a 
one-ant power ; and ao for each species. And in addition to mechanical 
force, there is, in the higher group, the more exalted mental force; &u 
the mind, while not itself material, is yet so dependent on the material, 
that its actions draws deeply upon the eneigies of the body. To make an 
animal germ ia then te make a particle of albuminoid substance that will 
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grow and apontttneousl; develop a powerful piece of enginery, and con- 
tinue a «jeteiu of such generations through ages of reproduction. 

The creation of any such animal germ out of dead carbon, nitrc^n, 
hydrogen, and oxygen, or any of their dead cotnpounds, is therefore op- 
posed to all known artion or law of chemical fotvee; and as much ao, thi! 
creation of a. vegetable germ from iriorganic elements. 

MoreoTer, it ia seen that the two kingdoms, the vegetable and animal, 
have their specific limits and comprehensive reciprocal relations, and are 
obviously embraced as parts of one idea in a single primal plan : — not a 
plan involving the generation of one oat of the other, or of either out of" 
inorganic nature, but of the three, through some Creating Power higher 
thauaU. 



Japan. — In a commercial point of view, the field of Japan is very pro- 
miGing, We know that in former days, three centuries ago, Japanese 
vessels traded as far as Bengal, and that it was only the certainty of be- 
ing pat to death bf the fismous edict against foreign trading that put it 
down in 1637- We know that the Portngoese annually exported from 
Nagasaki, in the time of free intercourse, the enormous amount of 800 
tons of gold annually! and that in the year 1636, four of their ships car- 
ried to Macao no less than 2,300,000 taeU alone. We know at this pre- 
sent hour that a gold kebang, equal in real value to a British sovereign, 
maybe bought at Nagasaki for an ounce of silver, or little more than the 
Mexican dollar. We know that a quantity of silk or crape, which could 
not be purchased at Shanghai for twenty dollars, may be had at Nagasaki 
for very much less. We know that the climate of Japan will not admit 
of the growth of tropical produce, and that the severity of its winter muet 
occasion wants which other parts of the world can supply. Here, then, 
BK the elements of a future commeroe, and the inteUigenoe, energy, and 
wealth of its rulers and pepple will assuredly do the rest. Silk, cop]ier, 

gold, tea, and paper, apart from articles of mantifacture, such as porce- 
lin, bronzes, lacquer-wsre, &c., in nhich Japan excels, will be at first, 
we should opine, their principal exports. Rice they hare in profusion, 
and of excellent quality ; the abort distance of Japan from Shanghai may, 
in times of scarcity in Northern China, render it a valuable artitJe of com- 
merce. Wood, coal, and iron, are abundant ; the two former obtainable 
at almost nominal prices. Without being learned in the mysteries of the 
silk trade, we cannot help thinking that its abundance in Japan must next 
year affect our European markets. The Japanese tea is of a fine, full 
flavour, well adapted to the tastes of all classes in Great Britain. The Ja- 
panese themselves prefer their own good teas to those of China, and we 
agree with tliem. Copper most be very plentiful; it has yielded enormous 
proflts to the Dntchmen during the centuries they have had the monopoly 
of the trade, yet it is seen everywhere, and in everything. The brass 
guns alone, mounted at Nagasaki and Yeddo, would pay the ransom of a 
nation ; the pOes of their bridges aro protected with sheets of it ; thebot- 
toma of their native Tessels, the gunwales and stems of their boats, the 
stirrups of their saddles, the roofs of their temples, hills of their swords, — 
in short, almost everything you see or touch has brass or copper about it, 
in some shape or other, and generally in profusion. Gold, for some rea- 
son or other, you never see ; tradition says it is because the excessive 
cupidity of European nations alarmed the Japanese rulers, and that they 
were, and are , stiU anxious to keep hidden the great stores of that valuable 
mineral which Japan must contain, if the Dutch writer, Kmmpfer, told 
the troth — and there is every reason to believe he did — about the amonnt 
of the Portuguese exports in 163S. — North China Herald. 
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Transjbrmation of Woody Fibre into Sugar. — On the occasion of the 
above dtecuBBion Pelouze announced tbe important reBults which follow. 
Cellulose precipitated from its golulion in ammoniacal oiide of copper b/ 
a feeble acid is soluble in dilate chlorohjdric acid. Ordinary cellulose 
is soluble in concentrated chlorobjdrio acid ; water forme with thi« solu- 
tion a precipitate of datiling whilenesH ; at the end of two days the pre- 
cipitate ceases to form, and all the celluloee has been transformed into 
sugar affording tbe charaoteristicB of glucose. 

The transformation of cellulose into glucose can be effected bj a pro- 
longed ebullition in water containing a small quantity of sulphuric or 
eblorobydric acid (some hundredths) ; paper, old linen, sawdust, and any 
cellulose more or less pure, can be thus turned into eug&r at the end of 
seTeral hours' boiling, 

Felotize thinks tbat this reaction will become the basis of a new branch 
of industry — one which has often been attempted since Braconnot suc- 
ceeded in 1819 in transforming lignine into glucose ; he thinks that tbe 
transformation would be rendered much more active by operating in a 
close vessel at an elevated temperature. 

Lastly, Pelouze announces that, by treating cellulose with caustic po- 
tassa in fusion at a temperature between 150° and 190° C, and dissolving 
the product in water, a substance can be separated from it by acids which 
has the composition of cellulose, but differs from it in that it is soluble in 
tbe cold in alkalies ; it changes in t« sugar in tbe presence of chlorohydrio, 
aoid. — Silliman's American Journal of Science and Arufor July 1859. 

Manufacture of AluminiuTn.—'ib.ia manufacture, which is becoming 
more and more extended, has just taken two steps onward; one through 
the publication by H. 8t Claire Doville, of a treatise expressly on the 
subject ; the other, by the discovery of a process of soldering. All the 
labours expended on aluminium up to the month of March 1859-are re- 
counted by Deville, and as the author and founder of this manufacture 



n feel very certain that the work is not a simple compilation 

respects the soldering of this metal, cntil very lately quite 

feot results have been attained. In the Universal Exhibition of 1855, 



there were pieces of aluminium soldered with zinc or with tin, but this 
weak solder did not give any solidity. Others have tried to solder with 
alloys of zinc, silver and aluminium. Mr Denis of Nancy has noticed 
that whenever aluminium and the solder melted over its surface was 
touched with a slip of zinc, the adhesion took place with great rapidity, 
as if a peculiar electric action gave it an impulse at tbe moment of con- . 
tact; but this solder also has failed to afford much strength. 

At last it has been suggested that the difficulty might be surmounted 
by previously coating the piece with copper, and then soldering together 
the coppered surfaces. In order to effect this, the aluminium, or at least 
the parts to be soldered, are plunged into a bath acid of sulphate of 
copper. The positive pole of the battery is put in direct communication 
witb the bath, and the pieces to be coppered are touched with the nega- 
tive pole ; the deposit of copper takes place very regularly over the sur- 
faoe of the aluminium. These surfaces, thus prepared, are soldered in the 
ordinary way. 

All these processes are, as is seen, very imperfect, and they now have 
only a historical interest, on account of a new and perfect method of sol- 
dering just disoovered. The inventor is a gilder and silverer of metals, 
belonging to Paris, named Mourey ; he has recently announced his pro- 
cess in a public meeting of the Societi d' Encouragement. The alloy 
employed is composed of zinc and aluminium ; Mr Mourey employs five 
different varieties of it according to tbe article to be soldered ; the com- 
position is as follows : — 
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To pnpaie it, he melts the klnminiam in a crucible of CTaphite, the 
metal having bees reduced to fngments and added little by little ; 'when 
the maM ia in fuiion it is stirred with on iron rod while the zinc is added 
in imall qoantitiea at a time ; the alloy is still stirred while a little tal- 
low is added to preTent the oxjdation of the linc, and then it ia cast in 
■mall infiot*. It is important to avoid too high a temperature, lest the zinc 
should be Totalized. It is also important that the zinc sboald be free 

TheMt fire alloTs have different poiuts of fosion. Alloy No. 1 ia the 
hardest, the others are softer in regular succession. 

As for the manipnlatioD of the solder, this comes under technologj: 
Mr Mourev has described it in detail ; but it would be going too much 
into specialities for us to dte his account of it, and we subjoia onlj a ^w 
facts interesting in a scientific point of view. ' 

The instrument which is used in the soldering, and which is called in 
French "fer-a-$oudeT," ought not in soldering aluminium to be either of 
iron or copper, but of Blurauiium itself; for the soldering alloj adheres 
to iron or copper in preference to aluminium. The flux used to facilitate 
the adhesion is made of three parts balsam of copaiba, mixed with one 
part of pure turpentine ; the materials are mixed in a porcelain capsnie, 
and a few drops of lemon^juice are added to favour the mixture of the 
two resins. 

This flax is used for tborooghlj impregnating the fragnients of solder 
which are to be employed. It is important to use the blowpipe no 
longer than is necessary, to prevent loss of zinc from volatilization. 

IiBstly, another novelty of this branch of manufacture is alumininm 
bronze, which Las the proportion of ten parts of aluminium to ninety of 
copper, and has the tenacity of steel. This alloy is now applied on a 
large scale by J. M. Christoffle ; he has noticed that it is of great advan- 
tage to make all the surfaces of friction in machinery of alumininm- 
bronze. Thus a bearing which had been placed on a poliehing-lathe 
maldng 2200 revolutions a minute was found to lafit eighteen nonthg, 
while bearinga of other different metal had, in the same circumstances, 
lasted at most only three months. He hss employed this bronze with 
equal suecess in the manufacture of cannon, howitzers, and all kinds of 
weapons of war. Pistol barrels have been thus made which have done 
good service. 

There is as yet nothing very conclusive with regard to this applica- 
tion to artillery ; bat Mr Christoffle, relying on the tenacity of alum' 
■ ' ' ■■ ■ ■ - - ■ 'fjnfst' ■ ■■ — ' ■• ' 



[S that it will be applicable 
to the manufacture of bronze for cannons. As in France large artillery- 
pieces are constructed exclusively in the government workshops, he has 
asked for a permit to manufacture at his own expense some pieces of ar- 
tillery, especially such as are most exposed to injury. — Silliman' a American 
Jounial of Scietice and Arts for July 1859. 

Note» on North American CVustaceo, No. I. By William SriMrsoN. 
48 pp. Svo, with 1 plate (from the Annals of the Lyceum of Natural His- 
tory of New York for March 1858). — We have barely space to announce 
the appearance of this first part of a systematic account of North Ame- 
rican Crustacea. It commences with the Maioids and closes with the 
PaKuras family among the Anomoura. — Silliman't American Journal of 
Sc\ence and Arts for Jtdy 1859. 
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-Bio^aphical Sketch cfDatid Skene, M,D., of Aberdeen. By Alexander 
Thomson, Kaq. of Bnnoborj.* 

The puTpoee of thia pap«T is to preserve and arrange wbat memorialB 
can now be recovered of one who, during a, short life, did niach for na- 
tural Bcience in Scotland, and whose memory has been allowed nearly to 
perish. 

DaTid Skene was boni IStli August 1731. His graDdfather, Andrew 
Skene, and his father, also Andrew Skene, were bo£ eminent physicians 
ia Aberdeen. 

From manuscripts still eiisting in every branch of natural history, 
Tvhich are probably but a part of what he wrote, it appears that Skene 
pursued the study of nature to an extent and with an accuracy previously 
DDknown in Scotland ; and from letters addressed to him by some of the 
most eminent men of the time, it is evident that his merits were tho- 
roughly recognised by his contemporaries. His early death prevented 
hie giving any part of tbe fruit of bis labours to the public, but it ap- 
pears that be was gradually preparing several of hia manuscripts for ulti- 
mate publication, and it is impossible to say how much science in Scot- 
land may hare been indebted to bis personal exertions and to the stimulus 
to inquii^ which be gave to all with whom he associated or corresponded. 
His early education was conducted in Aberdeen under his father's care. 
It is uncertain whether be studied at King's or Marischal College, for hia 
name does not occur in the matriculation -books of eitherjuniversity. In 
1751 be went to Edinburgh to carry forward bis profesaional studies, and 
was introduced by his father to most of the medinil professors. 

From his letters we find that he studied anatomy with Munro, and 
practice of physic and clinical lectures with Rutherford, besides attending 
the Infirmary. He devoted his time rigidly to his professional studies, 
and, in his anxiety to make progress in them, denied himself the pleasure 
of attending other classes to which his tastes would have led him. lie 
worked hard in reading at home, and writing out notes of what he heard 
in the class-rooms as well as of what he saw in the Infirmary. At the 
commeacement of the session, while the classes were tree, he went to bear 
one after another of the professors. He writes to his father; — " Mr 
Monro is by far the most graceful speaker among them, only the difficulty 
he sometimes baa to recover himself after mistaking a word, malcos it 
look as if his style were too much studied." 

In May 1752 he returned to Aberdeen, and in October of the same 
year he went to London for the further prosecution of his studies. There 
he studied anatomy with Hunter, of whom he writes : — " I cannot help 
preferring his lectures to Monro's. lie has much greater variety of pre- 
parations, takes more pains to have everything understood, and de- 
•cribes aa if he wanted to inform himself more than us. He speaks with 
eaae and fluency, and has a very genteel address. He allows everybody 
to handle and examine the preparations for himself. Mr Monro never 
allows them out of his hand, but he rather makes a greater number of 
praeticol observations than Hunter."^(Zei[ej' to hia father). 

He also attended two courses of DrSmellio for the theory of midwifery. 
" The doctor is in appearance a dull, heavy-looking man ; his lectures 
ftre not given in great good order, but distinct enouga in the main. The 
principiu benefit, indeed, is to be had from his machines, which are ex- 
tremely ingeuioiu, and imitate so exactly the natural birth, that ho de- 

• Read before the Hojal Society, 
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claret he owes most of whftt he knows with r^ard to taming children in 
preter-OAtnral cam to praetiting upon them." — (Letter, 2Wh November 
1852). 

He alao attended ocetatonallj St Thomaa'a Hospital and Dr MnacUer's. 

His ataj in London, howoTer, was Terf short, for before the end of 
Jannarj he let ont for Paris. He espreseed much regret that Me father 
could not or wonld not allow him a longer period to prosecute his otudies 
in London, and in tbia the friends to whom he had been introduced 
wannlj ^mpathized. He regarded the French expedition as a very 
serious affair. He writes in one letter: — " I Ehall be in Paris Ilia one 
dropt from the clouds ;" and in another (Boulogne, 28th January 1753), 
mentjoning varioos civilities he had received, he saja, " Mj good fortune 
has been so eztraordinarj, that if I was a good enough Catholic I should 
call it a miracle. I parted from London with the heaviest heart I ever 
had, dreading every misfbrtone, jet in everj etep I have found a Mend." 
Travelling was a serious undert^ing in France in those days, for Skene 
mentions naving journeyed by ooach from Abbeville to Faria in four 
tedious days, a distance of about 100 mileB. 

After being a few days in Paris, he writes (February 13, 1753) : — 
" Want of l^^age is a prodigious loss to me, and obliges me to submit 
to a thousand inconveniences. I believe at least I shall learn patience 
here, though this virtue is not at all the common growth of the country. 
What I like worst of all is, that whenever I am to visit anybody, or go to 
any public place, I must sit tiro hours at least to be curled and powdered, 
and walk the streets with my hat under my arm. Nobody wears hats 
upon their heads, and the handsomest one you can buy coats sixpence, 
though a piece of old cloth breeches ii rather politer." 

There was no little difference between the manners and customs of 
Aberdeen and those of Paris in the luxurious days of Louis XV. 

His fhther wrote to him to beware of religion and politics. He replies, 
" I have had many little disputes, but all in joke. I ait and hear myself 
given to the devil with great good-humour. The people here speak very 
freely on religioua subjects, and always begin them themselves, and I 



From all this it must however be inferred that he had at least a . 
tolerable acquaintance with the language before hia arrival in the country, 
without which he could not have " disputed" a few days after, nor pro- 
fited by the lectures he attended, unless such as were delivered in Latin. 

Among hie introductions he had letters to Abb^ Gdrdon and Abb^ 
Hook ; the latter was vei^ attentive to him. While in Paris, he at- 
tended the hospitals of L Hotel Dieu and La Charity, and Monsieur 
Petit's course of operations, and practised with asagefemme. He also 
mentions (15th February) that the lectures of Monsieur Terreir and dis- 
secting occupied much of his time. 

The barbers of Paris at that time formed a considerable proportion of 
the Bui^ical studenta. " The crowd and insolence of the perruquiers." 
he writes, " renders the attendance upon the hospitals always dis- 
agreeable, and very oft«n useless" (13th March). And on the whole he 
appears to have been disappointed by the state of medical teaching in 
Paris, though it must be confessed he was not so lung there as to be well 
qualified to judge. " Yet in all 1 have yet seen, there is notiiing that is 
anyhow worth the expense and trouble but the dissecting alone. As soon 
as my money wears near an end I shall think of leaving this place, which 
I believe I shall be able to do without the least regret, as I am not at all 
fond of it." At the same time he waa well aware of the shortness of the 
time he had been allowed to devote to his studies. " I Am aftaid it is 
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necesaarj I should be out of dght for some time. To return to settle in 
Aberdeen after onlj six months' absence vould seem not aufflcLent. If 
you approve it, therefore, I would oome bj Edinburgh, where I might 
itay 8 month or two at little or no expense."— (Piuia, lath March 1733), 
On 1st April he writes, " I have as yet most of the curiosities of Paris, 
with the King's country-houses, to see; and it will be neceasarj, 1 imagine, 
that I should be able to say I have seen these things." 

From the same letter we obtain some information as to the estimation 
in ifhich the Rheims degrees in medicine were then held. " With re- 
gard to taking a degree, I have made a good deal of ioquirj about it here, 
and am informed, both by French and foreigners, that the least price ut 
Rheims is- ten guineas. The journey, which is thirty-six leagues, must 
cost four or fi»e guineas, and fifteen guineas is certainly too much for a 
thing that is despicable even to a proverb ; so much so here, that a mun 
oonceals his being a Rheims doctor like a crime. This was the case with 
Dr Farquharson. The high price surprised me, as I had often heard it 
mentioned at three guineas. I have indeed been told there are ways and 
means of procuring it under ten, but nobody can gite me the smaUest 
hint how it is to be set about; only, in general, that few succeed in that 
way but the Irish, who are rather more noted for poverty and assurance 
than with us, and commonly pass under the name of Let Oaieoignt 
d'Anghterre. But if I can have a degree at Aberdeen for ten guineas, 
or perhaps for nothing, I would not chuuse to pay fifteen here." 

He left Paris in the beginning of May ; travelled by chtvaux de relait 
to Dunkirk, in hopes of getting a passage direct to Scotland ; but being 
disappointed in this, he proceeded to London, where he remained nearly 
a month, residing with Mr and Mrs Strachan, who showed him much 
kindness, and who seem to have bad charge of bim from his father. Mr 
Strachan Is probably the well-known kind's printer of that name, to 
whom many joung Scotchmen were deeply indebted. 
■ In writing from London (19th May 1753), he mentions with regret 
that be had not been able to attend lectures on chemistry and botany in 
Paris, " because there were no public lectures for the _firtt, nor had 
those at the royal gardens for the last begun." " These," he adds, " are 
the only two branches of the business that as yet he hod no lectures upon, 
and he expresses an onziouE wish to remun a short time in Edinburgh 
on bis way home, to have the benefit of Dr Alston's instructions. 

His journey from London to Edinburgh was by land, in company with 
Dr Blockwell, Principal of Marischal College, and author of the " Court 
of Augustus.'' The journey was accomplished on horseback, and occupied 
nineteen days. He purchased a mare for L.8, Ss. in London, and sold her 
for the same price in Edinburgh. This journey gave him much pleasure. 
Just before starting, be writes, " The joy of having shunned the sea, and 
going through the finest country of the world with perhaps one of the 
most ^[Teeable companions In it, make me expect this will he the most 
agreeable part of all my travels ;" and he was not disappointed. At 
Cambridge they spent three days, and were present at the ceremony 
of conferring the dwree of LL.D. ou the Lord High Chancellor by the 
Suke of Newc^tle, Chancellor of the University ; and they made several 
vbits and ej^cursious from the direct road on their way. He was 
delighted by the appearance of the country. " Scotland was a truly 
mortifying sight after it." The whole journey, he stales, cost him 
L.4-, 4b. 

In Edinburgh he remained two or three weeks, living with Mr James 
Burnett, afterwards Lord Monhoddo, with whom he was very intiinate, 
and attending Dr Alston's lectures in the Botanic Garden ; but he was much 
annoyed by a letter from his father, complaining of the expense he had 
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inearrwl, and rutiiring hu imniediate return. HIb replj is at onoe 
nanl^ mnd dutiful. 

Hitherto we hare been able to trace hia career from letters which have 
been prewrred, bnt after this period it beoomea much more difficult to 
mark bit prt^^gB, becsnae, nnfortunatelj, ftw of bis pepem are dated. 

He aetAed in Aberdeen m uaistant to his fath^ in Jul; 17''>3, when 
not quite twenty-two jeara of a^, and on Sth September of the same 

eiar be deceived tbe degree of M.D. from King'* College and UniTersity, 
ii father's practire included manj of the principal familiea in Aberdeen 
and to a considerable diitanee aronnd, and bia neoesaary joumeja through 
tbe ooantij to viiit patients afforded jouog Skene ma-nj oppartanities of 
cnltirating hia faronrite atndiea. Uia father lived till 1767, and of eoiirse 
up to that period Dr David bad more leianre than he could otherwise 
bare commanded. He never allowed hia other atodiei to withdraw his 
attention from hia profenional avocationa. A large volume of medical 
easel contains minute aooounta of manv diseases, and among others of hii 
own gout. Fever, measles, and smalL-poi, appear from these notes to 
have peculiarly attracted his attention. 

There was a plan of procurbg his appointment as asrintant to a mo- 
dieal professor u Aberdeen about 17f>4-5. The arrangement, however, 
failed, from his not approving the terms proposed ; and it is only no- 
ticed as a proof that his favourite studies did not prevent his being re- 
garded in tbe profession as one qualified by his talents and by his know- 
ledge to teach others. For ten or twelve years after his settling in Aber- 
deen he pursued his many various extra-professional studies alone and 
nnaided, except by such books as then existed ; at least, among the letters 
preserved, we find no trace of correspondence on scientific subjects be- 
twixt 1753 and 1765. During that time, however, much of bis know- 
ledge must have been accumulated, and many of his notes and descrip- 
tions of objects written. 

The study of every branch of natural history in tbe north of Scotland 
a hundred years ago must have been a pursuit of knowledge under many 
difficnltiee, and Skene owed almost all his acquirements to personal ob- 
servation, — a very little of it to the labour of others. A catalogue of his 
library has been preserved, and it was great and valuable for the time and 
place, extending to 600 or 700 volumes ; not confined to works on medi- 
cine and natural history, but embracing a choice collection of the best 
Greek and Latin classics, and many of the standard works of English and 
French literature, proving that Skene was an accomplished general 
echolar. He was not a man to buy books he did not or could not use. 

Skene waa a very active member of the Aberdeen Literary and Pbilo- 
•ophical Society. Several of the professors, both of King's and Marisobal 
Colleges, were also members, and it appears to have been carried on with 
great spirit. A volume of papers ann notes has been preserved, but un- 
fortunately without dates. 'They are on many subjects, mostly meta- 
physical, moral, literary, or economical. Some of them are complete 
papers, others are only notes for speeches or abstracts of debates. 

Dr Thomas Reid was one of tbe most energetic members of this Society 
until bis removal to Glasgow, and the closest intimacy su*bsiBled betwixt 
him and tbe two Skenes. It is very obvious that Beid imparted much of 
a metaphysical t«ne to its proceedings. 

After Reid's removal to Glasgow he kept up a frequent correspondence 
with the Skenes ; but as these letters were furnished to tbe late Sir 
William Hamilton, and most of them embodied by him in his life of 
Reid, they are here only noticed as illustrating the estimation in which 
Skene was held by tbe distbguished metaphysician. In 1766, Skene 
waa admitted a member of tbe Philosophic^ Society of Edinburgh, bnt 
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no trace appears among hia papers of any communicattona bj bim to tbe 
Society'. In 1767, Ur Hope made a proposal to resign the chair of 
Materia Medlca in hii favour on certain conditioni. These were not ap- 
proved after full conaideration \ but the correspondence shows that Skene 
was as much esteemed bj the Edinburgh medical professors (mostly his 
own old teachers) as by his brethren in Aberdeen ; and it is further very 
curious, as showing that neither party seems erer to have thought there 
was tbe slightest impropriety in Belling and buying a professorship, and 
keeping the transaction strictly secret from the patrons. Though this 
srrao^ment failed, a constant correspondence wss kept up betwixt Hope 
and Skene, mostly on botanical subjects. The introduction and cultiva- 
tion of Turkey rhubarb was one frequent subject, for both regarded it aa 
a matter of national importance. 

Dr Reid endeavoured to persuade Skene to removetu Gla^^w ; but 
he- showed no great desire to leave his native place, where his position, 
on the whole, was well suited to his tastes and pursuits. Skene only snr- 
vived hia father about three years, for he died m December 1770, at the 
age of thii4y-nine, as appears from the inscription on his tombstone, near 
the south door of the West Chnrch in Abradeen. At the time of hie 
death he was Dean of Faculty of Marierhal College, and a letter has been 
preserved, from the Principal and Professors, wishing his funeral to be 
public. Whether it was so or not, cannot now be ascertained. He died 
unmarried ; but tradition informs us that be was a very popular man, 
especially with the ladies ; and that, with all his devotion to study, he 
did not neglect the means of making himself and bis acquirements agree- 
able to others. From two undated papers, both apparently written about 
17^3 and 17M, he seems to have regarded tbe acquisition of knowledge 
and a good reputation among his fellow-men as the great objects of tile. 
From occasional slight indications, it may be inferred that hia religious 
opinions were deeply tinged with the lifeless rationalistic sentiments so 
prevalent in Scotland at the time. 

Such is the meagre outline of Skene's life which we have been able to 
recover apart from his labours in the various branches of natural history. 

It does not appear that up to tbe time of his settling in Aberdeen he 
had devoted any of hia time to natural history, or had heard lectures on 
any department of it, except the two or three weeks during which he 
attended Dr Alston's lectures in Edinburgh. In every other branch of 
his favourite puraait he must have explored the way for himself. 

A considerable number of letters to Dr Skene have been preserved, and 
also abstracts of Ms own letters to his various correspondents, but, un- 
fortunately, the tatter are in general ao much abbreviated, and written 
with so many contractions, as not to be easily deciphered. 

His earliest distant correspondent on any branch of natural history 
was Mr Ellis, the well knovm author of the first really accurate work on 
corallines. The first letter is dated 1765, and a regular correspondence, 
with exchange of specimens, went on from that time till Dr Skene's 
death. 

The nature of zoophyt«B engaged much of Skene's attention, "5th 
July 1765," he writes, " With regard to the nature and progress of the 
Sertularia, my sentiments entirely coincide with yours, as I think them 
supported both by analogy and facts. I have looked into !Mr Baxter, but 
as yet can perceive nothing but a man with a plain road before him, be- 
wildering and losing himself in a mist of his own making. Can any- 
thing be more pleasant than to find honest Job. overcome with the diffi- 
culty of discovering how the animal makes the cell, endeavouring to solve 
it by telling ns that the cell makes the animal I 

" There is a remarkable resemblance in many particular characters 
r2 . 
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betireen t)ie human epiderraU and the outermost cortical tegmnent of 
TegetaibleB, We hAve never yet been able to ehow how the epidermia ia 
fbrmed by the man, therefore 1 should not wondei to find wme Dutch 
philosopher making the ditcorerr that the man is formed bj it. 

" I am far from thinking that the operations of Nature should be limited 
by the wety little wo know of them. She maj have produced manj' 
modes of existence of which we are jet entirely ignorant ; but for fear of 
being confined inonr way of thinking, we should not nm mad. When 
the proofs are nearly equal, the probability ia always on the side of what- 
ever is most analogous to the common course of nature. But in the pre- 
sent case, the proofs are far irom equal ; they seem to be ail on one side. 
I wonder Linnaeua has been perverted to the strange Dutch theory, 1 
hope you will set him to rights. Indeed, upon examining bis ' Sertuloria,' 
there appear to be so many^ mistakes, that I suspect yon will need, to make 
out the whole article for him. Is it a fact, as Mr Baiter advanced, that 
different species of polyps are to be found in tiie same species of Sertn- 
laria? Have yon ever observed any animals in the corallines of Lin- 
nnuB ? or do the proofs of the animal nature still depend on the structure 
and chemical analysis ? Has anything more distinct occurred with re- 
gard to the sponges ?" 

Again, in November V^BH, he mentions, " The polyps of the new co- 
ralline, whose vesicles you never saw till my specimen, — on it were some 
Serpula eptriirhit, whose terodines I saw. This sight alone might satisfy 
the unprejudiced that both animals make their own cells. I have no 
doubt of the corallines of Linnnns bein^ animals ; yet I would wish to see 

the inbabitants I think Linnmns wrong ia the Nereit 

pelagica. It is not properly ' Acephala,' surely not ' Apoda,' as it uses 
the tentaculee of Linnnus for feet, and crawls just like a scolapendra." 

Many curious facts as to the then state of knowledge of the lower classes 
of animals might be gathered by one competent to the task from a 
minute examination of the correspondence betwixt Ellis and Skene. 

When I originally promised to my much lamented friend, the late Dr 
Fleming, to attempt to write this memoir, 1 hoped to have had his in- 
valuable assistance, especially in this branch of it — no one could have 
been found more competent-— and he would have done it con amore, for 
be often eipreesed the deepest interest in Skene and in the manuscripts 
he left. 

In December 1765, Skene wrote to the great Swelish naturalist, and 
received, what be termi in a letter to Eilis, " a very agreeable and com- 
plaisant letter from LinnEeus;" and adds, "He does not seem quite 
satisfied about the nature of the Sertularia, &c., but is shy of giving an 
opinion. I am mncb pleased with his manner of writing." 

Altogether, there have been preserved four letters from Skene to Lin- 
DEens, and three replies. One of Linnceus's letters appears never to have 
reached its destination. 

As these letters throw considerable light on tho state of rarious 
branches of natural science at the time, and also on the extent and accu- 
racy of Skene's knowledge and his independence of mind, it is hoped that 
the Royal Society may be interested in seeing the originals. The seal 
used by Linnseus bwirs two twirs of his favonrite Linncea boreaUt 
hanging outside the shield, with the motto, " Famam extendere factis." 

Tne twelftli edition of the Byslema Naturm was passing through the 
press at the time Skeue and Linnsens were corresponding, and Skene is 
given as authonty on several oocasions; e.g., Aranta spinimobili». 
Coluber jaculatrix, .^n^tis eryir, Serpala vtrmievltuii. We at the 
present day can hardly appreciate the value of such a work as the Sgt- 
tema Naturre to a student like Skene. 

L.:|l,zi;i:v,.G00glt: 
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Previous to the appearance of the twelfth edition, the whole of natnral 
Bcience was in eonnuion, and no one could well sit down to atudj anj 
branch Bjitematkallj without firat making out a sort of sjstem for him- 
aelf 

Linnaana was gifted with a wonderM power of arranginff and sys- 
tematizing 1 and notwithstanding obvious defects and occasion^ blnnden, 
his Syatema Natura is a wonderful production, especially when we con- 
sider the want of accuracy and want of arrangement in the autbors who 
preceded hini. He had not the means of generaliting to the extent now 
enjojed bj the lovers of natural science, for the aEcertuined facts have 
increased an hundredfold since the days of LinnECus. Some writers of 
late have been inclined to scoff at Linniens's difflcultiea as to the nature 
of zoophytes and of sponges ; and yet, with all the accumulation of know- 
ledge on the subject, he would be a very bold man who at the present 
day would venture to draw a clear, distinct line of demur cation betwixt 
animal and vegetable life. 

The progress of tbe Systema was remarkable. It first appeared in 
1736, in the form of twelve folio pages,— a mere outline, which na< gra- 
dually filled up in successive editions, none, we believe, exceeding 200 to 
2d0 pages, until the twelfth, which appeared in 1766-67, in three octavo 
volumes, comprehending an arrangement of the whole three kingdbms — 
animal, vegetable, and mineral. One may easily imagine the delight 
with which Skene would haU the publication of a work so fitted to assist 
him in all tbe branches of natural history, while, at the same time, bis 
correspondence with Ellis and Pennant shows that he was ready to make 
manly aud straightforward criticisms whenever he knew them to be jusK 

In 1769, Mr Pennant was introduced by Ellis to Skene, and a close 
correspondence was kept up during the remaining months of his life. 
Skene is repeatedly mentioned in his Fauna Scotica, prefixed to Li^ht- 
foot'a Flora. Skene exhibited, in an eminent degree, one characteristic 
of a genuine naturalist, in his willingness to impart to others whatever 
know^ge he possessed, and whatever specimens he could procure. 

By Dr Hope he was introduced io Lord Kaimes. They occasionally 
met when &^es came to Aberdeen on circuit, and occasional letters 
passed betwixt them. One is worthy of notice, as it contains very minute 
instruction to Lord Kaimes how to manufacture a moss dunghill. 

In reply, Ist December 1766, Lord Kaimes writes : "I have already 
set on foot your receipt for a moss dunghill;" and the subject is more 
than once noticed in subsequent letters. Lord Kaimes and Lord Meadow- 
bank have hitherto enjoyed the fame, such as it is, of being the inventors 
of moss dunghills, which belongs rather to Kaimes's ingenious corre- 
spondent ; but whether it was a discovery of Skene's, or learned by him, 
cannot now be discovered. It is one instance of his intelligent practical 
attention to whatever came in his way. Two rather characteristic letters 
from Lord Buchan to Skene happen to have been preserved ; one dated, 
" From my pleasing prison, the Pavilion, the day of laj stupidity, 22d 
Septr. 1769.*' 

It is impossible to know how much of Skene's oorrespondence has been 
preserved and how much has perished. Solander and others are alluded 
to as correspondents from whom no letters have been found. Every 
branch of natural history was more or less studied by Skene. Th^e are 
extant many memoranda of meteorological observations, and of the tem- 
perature of his own body oompared with that of the air ; and he com- 
plains much of tbe inaccuracy of his thermometer. On two occasions, in 
November 1769, he records strange, and by no means laudable, experi- 
ments on himself. He sat down deliberately to iutoxicate himself with 
rum puicii, ill order that he might note the effetit of it on his pulM, 



..Google 



322 Scientific Intelligence. 

wtiieb be did nntii ha memomidB itkte that he wee " very dniTik." The 
remit at irhieb he arrives is, that the rum had little effect on the arterial 
■jstem, bat very great on the nerrooi. 

The eiteot and importimce of Skene'i labours must be principally 
judged bj the sjBtematie maniucripts which have been preserved, and 
which, imperfect and defective aa thej are, preient ample proof of his 
diligence and hia aocuracj. Tbey are all in the foFm of ootea and memo- 
randa, written on backi of letters, or the blank ipacea of retumE of sick 
and wounded ooldien and sailors, an offiea of aame emolament bald bj 
Skene, which leeDis to have been to act as medical inspector on the part 
of the Ciovermnent. 

Few of hi* notei axe written oat clean, but many ocear over and over 
again, expanded uid enlarged. In ahca^ they exhibit to oa the first 
rough outlines of everything, as made by one who was daily adding to its 
proper place every fact be could ascertain. 

Tbey leave little doubt that be oontemplated a complete Fauna and 
Flora of his own neighbourhood, if not of the whole of Scotland. 

Seven of these volumes are now produced. The largest ii filled with 
botanical descriptions ; another is filled with zoolt^ical descriptions of 
qnadrapeds, birds, fishes, a few insects, and a considerable number of 
teataeea, mollusca, and vermes ; a third u nearly filled with entomological 
descriptions. 

The whole are intended to be arranged after the system of LinnKus. 
The descriptions are very minute and elaborate ; and bad he lived to 
print, be would probably have greatly curtailed them. His object was 
to put down every particular, and thus give such a description as to leave 
no difficulty iti identifying an object. But in doing this, a description 
too long and too minute is almost as likely to mislead as one too short 
and meagre. The great desideratum is, to lay hold of distinctive per- 
sistent marks, and avoid those which belong equally to various species, 
or which are variable in the species described ; and it was in this that 
LinnffiUB generally excelled. 

One set of papers, consisting of six discourses, " Of the Extent and 
Division of Natural History," deserves particular notice. They weM 
read at different times before the Aberdeen Society, and very possibly 
were intended for the Edinburgh Society in their complete form. Seveial 
copies, more or less perfect, occur among Skene's papers, but that now 

f reduced appears io be his last edition, written with care, and containing 
is latest vievi and spinions. He alludes to it in his last letter to Ellis, 
only a few days before his death, and in fact that letter is mostly a con~ 
densation of the discourses. 

They are now chiefly interesting as containing the views entertained, 
nearly a hundred years ago, by a shrewd, accurate, and independent 
observer of natural objects. 

They may not be much valued by those actively engaged in the study 
of natural history as it is at the present day, but they can hardly fail to 
interest those who take pleasure in studying the gradual advance of 
human knowledge. 



Letter from Dr Datid Skbne to liOaiMva, JGlh December 1765. 

Ex longo tempore ad te literas mittere decrevi fama tua prsselan 
maxime permotus, priecipue vero ut gratias, quas possim, agerem viro 
oeleberrimo, cui sob deheo, si quid incrementi, si quid voTuptatis in 
Bcientia Naturali cepi. Per aliquot annos quando ex piazi medicints 
supertuit mihi aliquid otii investigation! Natune incnhui, uti vero novis- 
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, lima in huce regionibiu est ejni cultura deAiit etadiomm vel iooiua vet 
director; tunc irrepMrunt mAt, retardatio, error irequena, dubu molta — 
nee habui quo conAigerem nisi ad tua scripta et iuveuta ; hisce boUs quoa 
feci progreBBDB, deteo ; denso vero agiaioe adhua obseura provenmat 
neque facili mana feliciter colenda est Natora. Incitatos vero ab amico 
meo eximo D*™"- EUiiio (qui te maxime calit) ad te ipaoiu memet oonverto, 
■peruis tibi nou inviBnm fore, natura unatori farere eC difficiliora eluci- 
dare. Digneria ergn orem ut giatio* pro beneficiii jam scceptii nimo 
referram et qiw obacuriora oocurrant in poBteram proponam. 

Aesa ta prteterita, indagandiB zoophjtiB uostroram Uttorum incoliB ocea- 
patus fni. Quee Tero de hisce in regno tuo animali scripsisti, multa mibi 
dnbia videntur. Natune inatituto ueitato neqaaqoam accomodare potui 
Animalia composita stirpe vegetante et zoophfta non autores iueb testte, 
•ed testam ipBomm. Dement certe (fatior) est PiiiloBophia, quae llmitei 
ponet, ultra qooe Naturae non licet eicurrere ; ati Tero coDstant^ et 
r^ulari pede progredi Tedetur natura, noo temere adinitt«nda rant qua 
liuic progreasui valde adTerBantor, nisi experientiia et obaervationibna 
minime dabtis comprobata. Nonne vero adeat in zooph;rtia quasi duplex ' 
miraculum ? Stirpa vegetana prodocit florea aniiuatos, et (uti omne 
animal et rogetabile ei oro) a floribos illia animatis producenda aunt 
aemina vegetabilia ex quibus alii nascantur stirpes vegetantea. Hao 
sane difficiliaauntqiueadmittantur, nisi optimeetabilita. Si vero zoophjta 
ooDtomplamiir ex legibus natane analogioia levior omnino videtnr diffi- 
cnltaa. Animalia sunt tenerrima, medullaria. injuriia etiam minimis 
facile deatrueoda, nisi tegmene val comeo, vel oalcareo, elaatico, articulate, 
iiiQnita,cDJuB opere etiam in Suctiboe marinia Titam incolumem transeant. 
Si obacnrum est animalia tam aimpUciter fabricata domos tam elegantes 
struere, multo aane obsciiriua videtur ut domi struant animalia. Paucia 
abhinc diebua in tnicroscopio oontcmplatus eum aertulariam, quam nuper 
detexi et tibi forte adhur non viaam ; caau af&xte fuere aerpulte aliquot 
apirorbes et magno cum oblectamento vidi et aerpulie tere^Unes, et ser- 
tulariiB hydras, tentacula auo ad libitum exserentos, moventea atque 
retrahentes, tali quasi testimonio oculari perculsus, non potui non aguos- 
eere quin utrumque auimalejusdem fiierit indolia, teque et incola, et fa- 
bricator sni domicilii. £d I Vir. CI : qua9 mibi de loopbjtiB evidentiora 
apparent, et ex ratiocinio et ex observationibua, ut in Epistola proponere 
lioeat. Ad te vero proroco ; obacura elucides, falsa corrigas Tebementer 
Telim. Felicisaimum vero memet baberem, si quae hoc arrident aliquo 
modo promorere poasem. Plnrimn ex Bllisii Sertulariis in noatris littori- 
boa inTBniendx sunt, aliquot etiam novaa detexi, quaa cum illo com- 
municavi. Si apecimena velia, fac aeiam quomodo referenda aunt, et 
qnamprimummittam; farteatquealiresuntScotinproductionesnaturales, 
quae tibi arriderent. Est nobia Angoia habitu ac ctdore prorsua idem 
ac Anguia Eryxa No. 262, eatis ezacte descriptua a Qronovio mus. 2*°, 
No. £». Calcolo non spermendo numeravi squamas abdominales 120, 
Caudalea 137, longitudo ab apice roatri ad finem caudn 15 unc, abmano 
ad finem ea\id» circiter 8^, caput apeciminia paulo mutilati non bene 
observari. E Surinama nuper sccepi animalia plurima, et inter alioa 
oolubres 2 toI 3 apeciniina. C, acntia abdom. 163, quam caud, 77 Gronor. 
mus. 2*°, No. 26. Hie coluber tibi non viaus memoratur in regno ani- 
mali; ai adhno non poaaideai, mittam ; accepi etiam Araneam (unicam 
Tero) a te non memoratam, magnitndine A. aviculari vix cedit, crura 
spinis nigria nobiliboa armantur, male pietum et pejus descriptum ab 
Albino No. 169TidetuT. Oouli hoc modo poaiti sunt ( ' | :). Sideearip' 
tionem pleniorem velia, mittam. Ne vero taedeat Epiatola longior, finem 
buio impunam. Serinone Latino, licet omnino ineleganti, intelligibili 
vero (uti spero) uti mallem quam Anglico, qui tibi minus forte in nau eat. 
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VideiiB 

Davidbh Skbhx. 
Jnaeribantar tun liters 

To Dr Dkvid Skene, 

PhfBician in Aberdeen, N. B. 

Letter from Linnads to Dr Datid Skbnk, 2Ut January 1766. 

(Originals sealed with coat of arms bearing twigs of Linncea borealU , &s 
ornaments outside Bbield.) 

Lntor magnopere quod tu, tamqnam loceiiB SiduB, ortus eia in boreali 
Britannia, obi nullum prater te euriuBom noTi. 

Ad dnbia a te, TJr Clariasime, mota de natnra loophjtoruia non luben- 
ter respoodeo ; lego cam oblectamento Bliorain EententiaB, nee eea refello ; 
dice tantum qu» mihi Tiaa BUDt ; forte non Bempor tutis«ima; nee alios 
obstringo in meam aententiam. 

QiUBnam eat difierentia inter vegetabilia et animalia! Anne sedea 
Titee in meduUari lubstantial An pUatfe seiuit omni deatituontur non 
dixi; nervos destitui, quibus motum Toluntarium perficiunt, credo. 

Fuci radic^ntur qoaei in tapidiboa, Bed nutrimentuDi hauriunt non baai, 
eed per poroB totiua corporis. Isides et Gorgoniss caulescunt ramis ; hi 
rami, tranivenim diisecti, ostendont corticem, ligneam (ant in quibusdam 
comeam BDbstantiam ut in nonnullis) eubstantiam, annulia coDcentricie, 
uinuiB, et intra banc substaotiam meduUarem. 

Ttenia inter ntrunqua articnlum includit animalculum propria cute 
vestitum. 

Sertularin videntur TeeniEe &xm, in quibus infimi articuli, antea 
animati eianiere in Bubstantiam fruticuli. Anne poteria cum tua sen- 
tentiaoonciliareElisii. Tab. V. o, 6. Tab. VIU., Tab, IX. n. 17- Tab. 
XII. n. 19, 18. Tab. XIU. a. Tab. SVilT, a. Tab. XX, a, h. Tab. 
XXVII. n. 1. 

Embryo humanos haunt Buccum ex placenta uterina ez ntero matris et 
etiam ore, ut pnllus in ovo galliao. Floscalos in zoophftis esse animates, 
a motu spontaneo, et quod centro cibum ingerant, dubium esse nequit; 

3uod hi noECuli iu variia tranaeant in capsulas Eeminiferaa, ut in plantis, 
ocent plnriiiia mea apecimina ut in EUisil, Tab. VII. b. 

Sed his sepositis a te lubent«r audirem tuam propriam de Spongia 
sententiam ; in aqua dulci obtinui pulcbram specictu globis cffiruleis, quro 
nulla ratione fubricaot Spongiam. 

Si me aliquibuB SertultiniB rarioribus aliisre bene non graveris, ea 
servabo in tui memoriam ; cum nave dirigantur Stockholmiam, deponenda 
iu Telonio vectigali, ubi merces ezonerantur apud earum rerum inspec- 
torum Malmgren. St vero mi Uteris tuis hooorare relia, inecribantar 
Societati Regis Scientiarmn Upsali» cujus societatis literos omnea ego 
aperio. Coluber tuus indigenus Anglite 163-77. cum Oronoviano n. 26 
perpiaceret ; potuit enim Qronovii eundem essa cum meo C. lineato, 
quern et ipse posaideo et in musco regio attente vidi et ezaminavi, nee 
potest esse eundem. 

Nee minus per plaoeret descriptio Aranei tui Spinia mobilibua, quem 
non Tidi ; ei descriptionem velia mittere, oro quod brevi mittas, cum 
nunc sudet 12*™ editio 'Systematis in qua tjphogTaphuH perrenit ad 
Anaeres, — His rale et vive sospes tui Clviasimi norainis. 

Cultor 
Oar' Likke, Equ. aur. 

Upsalise 1766, ud. 31 Jauuarii. 
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Letttrafrovi Mr Ellib to Dr Skbnb. 

Obay'b Inn, ApHl 25, 1765. 

Sm, — I received your fayoiir of the 17tti of April, incloung a specimen 
«f your Sertularia mnricata. It is entirely new to me, and shall cer- 
tainly have a place in the second vol, I wish you rould meet with a 
specimen more complete, that we might eee the denticIoB; by a broken 
part of the stem, to which some of Vaeia adhere, they appear to be al- 
ternately placed. YoQ inqaire of me what LiiiDStu thinks or has wrote 
about these beings ; for answer, 1 am persuaded he as yet knows nothing 
of the matter, for which reason I have told Dr Solander that we must sit 
down and arrange them properly for him, and distineuish between those 
parts called by Ray denticles, and what I understand by vesicles, which 
are properly the ovaries of these animals, the denticles being only the 
mouths hv which they feed. The roots, as they appear, are only the first 
state of tLeae animals while they are in that creeping form (which I have 
seen alive as the young animals fall from the vesicles) ; these fix them- 
selves securely to some fucus, shell, or rock, and, from their radical state, 
they are empowered by nature to throw out several erect stems furnished 
with denticles, out of each of which a sucker or polype- like head appears 
to fiimiah nourishment for the future growth of the adult age; when this 
is advanced to a proper size, or perhaps age, the prolific state comes on, 
and then we find io regular rows (sometimes) the vesicles protruded ; at 
other times I have met them very irr^ularly placed, as in the case of 
juur Sertularia, which seems to have met with some injury by the violent 
agitation of the waves. I agree with you that Linnseus does not under- 
stand English, and his understanding or not and ers landing a letter from 
England depends on bis interpreter. 

I have lately had a very obliging letter from him, desiring me to give 
him all the information I can &om the kingdom of Neptune, for that be 
is DOW puhlishiDg his " Eegnum Animale." 1 shall take what pains 1 can 
to set him riglit in things that regard myself, and am in hopes I shall 
alter his present system of zoophytes for the better. I have this evening 
received from Mr P. CoUinson a very extraordinary sea production ; 'tis 
in the shape of a crucible, hollow within. He told me it was a sea fun- 
gus from Norway ; 'tis about thirteen inches high, ten Inches and a halt 
over the top by nine inohea. The inward substance of it is like the crumb- 
of bread-sponge, composed of an infinite number of masses of transparent 
minute spiculs, with many irregular tubular passages through them ; bat 
all these minute tubular meanders terminate on the surface, which is 
composed of a cretaceous substance not unlike the Gorallina opuntiole» 
of Jamaica, and fiiU of minute holes. The more I took into nature, the 
more I am puzzled; here is uow an animal production between a sponge 
and the corallines. 

I thank you heartily for the Fucjis piper. I had it before in abun- 
dance. I collected it at the back of the Isle of Wight, and at Hastings, 
in Sussex, the last summer ; but your Baderlockt I have never seen. It 
is particularly described in OaHporBauhin'siVodromua, where it is called 
Baderloche. His description exactly agrees with yours. X would not 
advise your sending it by sea ; after a ship, it would not answer by any 
means. If you can get me a small specimen that is nearly the figure of 
the common large ones, let it be well washed in fresh water and then 
dried between Imen cloths, and afterwards put into a book till it is dry 
enough to fold up in a letter not exceeding two ounces. When you have 
afterwards an opportunity to send me some dried specimens by snip &om 
Aberdeen, I shall be glad of them. 
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Let jonr tftamea. of the fimferloeii be indoMd to F. a Webb, tud 
I iball noeiTe it Tirj taflBlj. 

Dr SoUoder hM bU thii daj been bntj at the mnaenm, ahowiiLg the 
Dnke of Athol and hu funilj the moaeiuii, bnt is to come and spend a 
dej in order to answer joor totj proper objections to Limueos b Zec- 
piftta. I thall then look for Hime apecimenB of Sertulariag to send yoa, 
which jou OBJ etpect in a pott or two at farthest, ae I have got a fiank 
for that porpoae. P^mj trj to get all the varieties jon can , and said 
then isckMed to Mr Webb. I hope onr correBptmdence will torn ont to 
oar mntiwl benefit. 

I ahall inqnira in the citj of the traders to jour paris for a method of 
eMiTejiDg larger bodiei than the port can ean-f . — I am. Sir, jonr obliged 
humble aerrant, Joan Ellis. 



Out's Inn, Btc. 31, 1768. ' 

Deax Sn, — Year kind letter of the 17th inst has giveti mo great 
pleainre. I think f ou hare treated Or Pallaa as he deserres, and ex- 
posed his qnibbles in a masterlj manner. 

This, certainly, te the proper manner of reasoning with a philosopher 
who aims rather at perplexmg than clearing np the point in dispute. 
You hare beit him out of his subterfuge of ouabi, and reduced his rea- 
soning to an abaurdity. I have inclosed you a small piece of the homj 
part of a Gorgonia, divided lengthways, that you may see the course ol 
the medulla. If you get a small young branch of a time or elm tree, aifd 
cut it in the same manner, yoa'll soon be convinced of the difference ot 
the medulla in ono and the other. 

If you make any further observations on his book, I hope you'll be so 
good as to communicate them to me. 

I think you may make out a very good letter on the subject to be com- 
municated to the Royal Society here, directed to me, as ubservations on Dr 
Pallas's " Elenchnt ZoophyUnram," which, 1 think, would do you honour; 
and if any fig-ires are wanted, 1 shall take care to ^t them done. 
These hints ot'yoars will likewise help me greatly in my introdnction. 

1 don't know whether you have seen the last voL of our Transactions ; 
bnt it was those two letters of mine on this subject that procured me the 

1 am sorry (as yon observe) to see Linntens still continne his distinction 
between Lithophyta and Zoophyta. 1 never made any, and have wrote 
to him often on the snbject But, as you observe, 1 should be sorry that 
anybody should treat him with severity as Pallas has done. 

Pallas has a party in our Sodety ; but believe me, they are greatly 
mortified at seeing his blunders exposed in my last papers, and will be 
more so if you send me a letter on the subject, containmg the hints you 
have already sent, and what more you can collect in revising his work. 

1 shall send you all the characters of the genera of the zoophytes for 
your observations on them. I will do the beet I can ; but I am too sensible 
of my own inabilities in going throngh a work that requires good health 
and the vigour of youth, instead of the attempts of one that is past the 
grand climacteric 

If yon want to be more particularly informed in any of the genera of 
■oophytes, 1 will explain the matter to you as well as I can. My best 
wisbei attend you.— Dear Sir, your much obliged, obedient, and humble 
•errant, John Ellis. 
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Contributioni to the Biography of Richard Trevithiek, C.E. By 
R. Edmonds, Beq., jun., Penianoe. 

A dutingoiBhed raoii of old, to whom no statue had been Taised, 
observed tbat he would rather men ehonld ask, whj a, statue was not 
erected to him, thaji why it teas. So, to the honour of Trevitliiek, the 
public are now inquiricg why no account of his life and inventions haa 
yet appeared, whilst persons who have done comparatively nothing fyj 
mankind have been rescued from oblivion by eminent biographers. One 
of the reasons, doubtless, ia, that Trevithiek was acaroely known except by 
bis works, and few writers could produce a popular memoir out of sach 
materials, unrelieved by those interesting personal details which cDUstitute 
the very soul of biography. 

By biB discoveries in the generatioa and application of steam-power, 
he has perhaps done more for commerce and manufacture than any indi- 
Ttdoal of the present century ; for had be not lived, there might not have 
been to this day a railway in the world, nor a steam-boat plying on the 
open sea. 

Ten years ago the Institution of CiTtl Engineers offered a prize for a 
memoir of Trevithiek, which has not yet been claimed, although much 
has been published, in a fragmentary form, respecting hini and his inven- 
tions, by various writers. To these fragments I can, from unpublished 
tetters and other documents in mj possession, make some interesting 
additions. I begin with a letter written six years since by the late Mr 
Michael Williams, one of the members of ParUament for West Cornwall, 
to a gentleman who was then collecting materials for a memoir of Tre- 
vithiek, This letter is the more valuable, as it was evidently written for 
publication. 

Tbevisce, near Thubo, 5th Januaiy 1853. 
"Dear Sib, — I am favoured with your letter of theSlftulto., enclosing 
one from Mr Francis Trevithiek ofthe 24th idem., and have much pleasure 
in complying with your joint request to the best of my ability. I was well 
acquainted with the late ftlr Kichard Trevithiek, having had frequent 
occasion to meet him on business, and to consult him professionally ; and 
I am gratified in having the present opportunity of bearing testimony to 
bis distinguished abilities, and to the high estimation in which the Cornish 
engineers of the day then regarded him, I need scarcely saj~, that time 
has not lessened the desire, in the county especially, to do him justice : 
as a roan of inventive mechanical genius, few, if any, have surpassed him, 
and Cornwall may well be proud of so illustrious a eon. At this distance 
of time, I con scarcely speak with sufGcient exactness for your purpose 
of the numerous ingenious and valuable mechanical contrivances for which 
we are Indebted to him ; but in reference to his great improvements in 
the steam-engiue t have a more particular recollection, and can confi- 
dently affirm that be was the first to introduce the high-pressure principle 
of working, thus establishing a way to the present high state of efficiency 
of the steam engine, and forming a new era in the history of cteam- power. 
To the use of high-pressure steam, in conjunction with the cylindrical 
boiler, also invented by Mr Trevithiek, I have no hesitation in saying, 
that the greatly increased duty of our Cornisii pum ping-engines since the 
time ofWattia mainly owing; and when it is recollected tbat tbe working 
power now attained araouuts to double or treble that of the old Bonlton, 
and Watt engine, it will be at once seen that it is impossible to overesti- 
mate the benefit conferred either directly or indirectly by the late Mr 
Trevithiek on the mines of the county. The cylindrical boiler above re- 
fbrred to effected a saving of at least one-third in the quantity of coal 
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prcTii)ui1jr Tvijuinil 1 and in the year 1812, I remember onr house at 
SnjrrliT ]ibtuik Mr Treiithick £300, as an acknowledgment of the bene- 
fiu rerviv^d br u« in ourmiuea from this source alone. Mr TreTithick'a 
■ulmijucnt alist'iioe from the ooiuitj. and perhaps a certain d^ree of 
laxitj on hi* o*a part, in the leRal establishment and proaecation of liis 
rUimi, dfprited bim of much of the pecuniarj adrantage to which bis 
Ult.un and Inrentiuns just); entitled him ; and I hare often expressed 
uiy upiiiiun that he was, at the same time, the greatest and the worst- 
UM^l man in the ruunt;. ' 

'■ As (iinui-cte"! wiib one of the most interesting of m^ reeoQectioiiB of 
Mr Trevithirk. 1 must mention that I was present, by mvitation, at the 
tint trill of hi) loMiootiTe engine intended to run upon common roads, 
and ufcuuneequallj applicable to tram and rail ways. This was, I think, 
alvut the jear 1^03 ; and the loeomotire then exhibited waa the Ter; first 
woTk<'d bj «e»m-power ever constructed. 

" I'ho gieU merit uf eEtabliEhing the practieabilitj of so important an 
a|>[ili<-ation ol' sleam, and the superiorilj of the high-presBore engine for 
this purpose, will pi^rbapa, more than an j other circumstaace, serve to do 
hiiiiuur Ihroujjh all times to the name of Trevitliick. The experiment, 
whirh was made on the public road cloae bj Camborne, was perfectly 
suivcssful : and although man; improTementa in the details of anch de- 
Errijitiun of eni;ines have been since effected, the leading principles of 
runstr^irtion an^j armn^ment are continued, 1 believe, with little altera^ 
tion. in the magnificent railroad engines of the present daj. Of his 
stamping engine fur breaking down the Black-rock in the Thames, his 
rivt-r-cli-ariug or dreilging machine, and his extensive draining operations ' 
in Holland, 1 can onlj speak in general terms that thej were eminoutlj 
successful, and displayed, it was considered, the highest constructive and 
engineering skill. As a man of enlarged views and great inventive power, 
uluunding in practical ideas of the greatest utility, and commonicatiug 
tliem fivelj to uthere, he could not ful of imparting a valuable impulse to 
tlie age in whicb he lived, and it would be scarcelj doing him justice to 
limit his claims as a public benefactor to the inventioDs now clearly 
traceable to him. important and numerous as these are. From my own 
imjiressions, I may say, that no one could be in his presence without be- 
iiii; struck with the originality and richness of his mind, and without 
deriving benefit from his suggestive conversation. liis exploits and 
adventures in 6outh America, in connection with the Earl of Uundonald, 
then Lord Cochrane, wUl form an interesting episode in his career ; and, 
altogether, I am of opinion that the biography which you have andertSiken 
will prove highly interesting and valuable, and I wish yon every success 
in carrying it out, — Believe me, my dear Sir, yours very futhMly, 

" MicB. Williams. 
" E, Watkins, Esq., 
" London and North Western S^way, 
" Euston Station, London." 

The locomotive carriage referred to in this letter as "the very first 
worked by steam-power ever constructed,'' was also publicly and most suc- 
cessfully tried in presence of tens of thoussuds of spectators in the summer 
of 1803 in London.in the vicinity of the present Bethlehem Hospital, and 
the neighbourhood or site of Euston Square. These trials were on the 
common roads ; but shortly afterwards, " in 1804, one of these locomo- 
tive engines was in use at a mine in Merthyr Tydvil, in South Wales, 
and drew on a tramroad as many carriages aq contained about lOj tons 
of iron, traveling at the rate of 5i mites an hour, for a distance of 9 
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miles, witlioat any additional water being required during ita journe;."* 
This high -press are engine of Trevithick, hy which carriages are impelled 
on common roads and on railwavs, is also applicable to ever; purpose for 
which the low-pressure or condensing engines of Watt are exclusively 
applied, and it has been thus characterized bj^ the eloquent Micklebam ; 
" ft exhibits in construction the most beantiful simplicitj of parts, the most 
sagacious selection of appropriate forras, their most coDveuient and 
enective arrangement and connection, nniting strength with elegance, the 
necessaij soliditj with the greatest portability, possessing unlimited 
power with a wonderful pliancj to accommodate it to a varying resistance ; 
if maj, indeed, be called The tteatrt-engine." Mr Hebert, from whose 
workt i have taken this extract, adds: " Such admirable cmnhinationa of 
inventive tkUl viere neeer before contained in the specification of a 
patent ;" and Mr CQarlre observes, that " In the establishment of the loco- 
motive, in the development of the powers of the Cornish engine, and in 
increasing the capabilitieB of the marine engine, there can be no doubt 
that Trevithick's exertions have given a far wider range to the dominion 
of the steam-engine than even the great and masterlj improvements of 
James Watt. "J 

Trecahick'e Early Life {1771-1816),— Richard Trevithick was bom 
on the 13th of April 1771 In the p^Ish of lUogan in Penwith, the most 
western Hundred of Cornwall. His father, being the purser of several 
minee, could have given him the best education that the neighbourhood 
afforded; but our young engineer had no taste for school exercises, and 
iieing the only son who survived childhood, was allowed by his parents 
to spend his time as he pleased, so that moat of his boyhood was passed 
in strolling over the mines amidst which he lived, In observing their 
engines and machinery, and in conversing with the miners, engineers, 
and others, who could give him information about them. Yet, even in 
this manner, with scarce any schooling, and with no books, he acquired 
such practical knowledge of steam-engines and mine- machinery, that 
long before he attained his majority he was, to the ntter astonishment 
of hie father, appointed engineer to several mines. The father begged 
the mme-^;enta from whom the appointment had proceeded to reconsider 
what they had done, as he was sure his son could not at so early an age 
be qualified for so responsible an office. But having had sutScIent proof 
to the contrary, they merely thanked him for his disinterested advice. 
In 1792 Trevithick was employed to test one of Homblower's engines 
at Tincroft mine, near Ee<taith, and reported its duty as 16 to 10 over 
Watt's, Prior to this he had, with the assistance of WiUiam Bull (a work- 
man previously employed iii erecting Watt's engines in Cornwall), con- 
structed several engines which did not come within the reach of Watt's 
patent.^ Thus, at a very early .age, Trevithick's great genius and self- 
acquired talents were practically acknowledged t^^ the most competent 
authorities In Cornwall. Had he been throughout his boyhood a due 
attendant at school, he would doubtless have written a lietter hand and 
bettef English, and have qualified himself for succeeding his father in 

* Stuart on the Steftm-EagiDa (1825), p. 161. 

t A Practical Treatise on Railroads and Locomotive Kngines. By Luke 
Hebert, C.B., Editor of the " Engineer's and Mechanic's BacyclopBediit ;" the 
"History of the Steam-engine ;" of the "Register of Arts, and jourual of Patent 
Inventions," 4c. (1837), p. 21. 

X The RMlwaj Register for February 1817, edited ly Hjde Clarke, Esq., 
pp. 87, 88. See also Stuart on the Steam-Eogine (p. 163), nha consider* 
Trevithick's patent of 1802 " ■■ formiog an era in the history of the eteam- 
engine." 

S Railway Register foe February 1847, p. 80. 
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the lucrative office of a. mine- purser. Fortunately, howeTer, for man- 
kind, hii object wu not to get nch, bat to cattiTato bU iiLTcntiTe facultiefi 
(wbioh he could not have done at school), and to let the world have the 
benefit of them, careleii of his own pcrional intereitr. This, Indeed, was 
thronghont his life a prominent point of his character; and by neglecting 
to keep his discoveries within hu own breaxt until patents for them had 
been obtained, othen have had the credit for invention! suggested origi- 
nal Ij bj him self. 

On attaininff bis full slatare, he stood more than six feet high, well 
formed, and without anj tendency to corpulence. His muscular strength 
was such that he could lift two blocks of tin, placed one on the other, 
weighing seven cwts. He was unassnming, gentle, and pleasing in 
his manners; his conversation was interesting, inetracttTe, and agree- 
able, and he possessed great fodlitj in expressing himself clearly on all 
subjeet*. OeMsionallj a blunt expression would fall from him, particn- 
larly when obliged to go through an explanation a second time on account 
of the inattention or dnlness of his hearer ; or such occasions he would 
sometimes exclaim, or nther ask (for he had no idea of giving offence), 
" How are you so dull?" Mis dress was jrfaia and neat, and bis general 
appearance such that a stranger passing him in the street would have 
token him to be some distinguished person. 

His duties as engineer required him frequently to visit Mr Harvey'a 
iron-foundry at Hayle, who invited him to his honse and introduced him 
to his daughter, Miss Jane Harvey, only fourteen months younger than 
Trevithick, A mutual attachment was the resnlt, and they were marriei] 
on the 7th of November 1797. Her brother, the late Mr Henry Harvey, 
succeeded to the foundry, and became the most enterprising merchant in 
the west of Cornwall; to him the western part of the creek of Hayle ie 
indebted for its extensive weirs and qua^s, and its vaet reservoir, with 
tide-gates for clearing the mouth of the river from the sand which would 
otherwise choke it. All these works were constructed on a sandy plun, 
covered by the sea at every tide. 

For nineteen years after their marriage, Mr and Mrs Trevithick lived 
very happily together in England ; first at Plane- an-guaiy in Redruth, 
for a few months; then at Camborne, for ten years; afterwaiils in London, 
for two years ; next at Penponds, in the pariah of Camborne, for five or 
six years, at the house of his mother ; and. finally, at Penzance, from 
which town he sailed for Peru on the 20th of October 1816, leaving 
behind him his wife, four sons, and two daughters, all of whom are still 
living. His two youngest sons adopted the profession of their father, 
and have acquired considerable distinction as civil engineers. 

Whilst in London in 1816, preparing for his departure for South 
America, his portrait — a good likeness— was taken by Jiinnell. This half- 
length oil-painting (SI by 20 inches) has lately been presented to the 
South Kensington Museum, where it is suspended among the portraits of 
distinguished men — a painted copy and a photographic copy having been 
given in exchange for it. From this picture, and from a poit-morttm 
plaster cast of Trevithick, Mr Neville Bumard, the Coroish sculptor, has 
made a marble bust, plaster copies of which adorn various institutions. 

Most of his important discoveries were made before his departure for 
Peru, In 1802, while residing at Camborne, he, in conjunction with Mr 
Andrew Vivian, who supplied the pecuniary means, took out the patent 
for bis celebrated steam-engine, and, in the same year, erected a small 
one " at Marazion, which was worked by steam of at least 30 pounds on 
the square-inch above atmospheric pressure. In 1804 he introduoed his 
celebrated and valuable wroughl-iron cylindrical boilers, now aniver- 
sally used in this oounty. . , . In 1811-1812 he erected a single- actwg 
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CDg^na of 25-iDcbe8 crlinder at Huel Prosper, in Qwithian, wUch, of 
oourae, had a cjlindncal boiler, in which the •taun was more llias 40 
lbs. on the sqimre inch above atmoapheric preuare ; and the engine wu 
■o loaded that it worked fuli Beven-eightbi of the stroke expansivelj. ■ . . 
I believe (continues Mr Henwood, from whom I am qnoting] I hare 
now aatiefactorily shown that Mr Woolf, instead of being the firtt to 
introduce the expansive action of steam in one cflinder, was positively 
preceded several years by Trevi thick. " * Trevithick was the first who 
turned the eduction-pipe uit« the chimney, as stated by Mr Gordon in 
his Treatise on Elemental Locomotion, by which means tbe draught in 
the chimney was greatly improved. t 

Trevithick's attention had been engaged beneficially to the public on 
varioDB other subject* besides the Bteam-engine before his departure for 
Peru ; but as they have been noticed in other publications,^ ^ will pass 
on to the introduction of hia high-pressure engine into the moiintains of 
South America. 

Trenithki *n South AmtHca (1816-1927).— Of his admirable steam- 
engine, patented in 1802, as already noticed, Trevithick had made a beauti- 
Ail model — little dreaming, whilst making it, that it would be the means 
of introducing him into a new world for tbe exercise of his genius and 
engineering talents. Some very rich silver-mineB in the mountains of 
Peru had been abandoned ^m the mere want of machinery to extract 
the water, Mr Uviil^, a Swiss gentleman, came te England from Lima 
in 1811 for the purpose of ascertaining whether any eteara-enginea could 
be successfully used in the rare atmosphere of those high mountains, and 
if so, whether they conld be conveyed thither. Receiving no encourage- 
ment, he was about to return in despair, when, by mere accident, he saw 
this elegant model of Trevithick's high- pressure engine exposed for sale 
jn a shop in London. Instantly the vast capabilities and simplicUy, the 
enormous power and great portability of the machine, flashed upon his 
mind, and excited the most confident expectations of accomplishing bis 
object. With this working model he hastened back to Lima, tried it in 
the highest elevations, found it perfectly successful, and having formed a 
company, took a second voyage to England to procure the necessary 
eneines. A second time he was reduced almost t^ despair, for Boulton and 
Watt, the most distinguished engineers of their time, assured him that 
it was impossible to moke engines of suSicient power small enough to be 
carried over the Andes ; but Trevithick revived his hopes by undertaking 



tc., p. 97. 

t Heb«rt on Railroads, &c , p. 25. 

X Tb? following is an extract from the GuCalogue of the South Kensington 
Museum under the name of Trevii.hick : ■' Inventor and constructor of the first 
high- pressure eteam-ongina, and the first steam -carriage used In England ; 

hundred feot of tbe proposed terminus, and was then compelled Co abandon 
the undertaking; inventor and constructor of steam-engines and macbinery 
for the mines of Peru (capable of being transported in mnuntainous districts). 
by which he succeeded in restoring the Peruvian mines to proiperitj ; also of 
coining macbinery for the Peruvian Mint, and of furnaces for purifying silver- 
ore by fiiaion ; also inventor of otber improvements in steam-engines, impol- 
]]Dg- carriages, hydraulic-engines, propelling and towing vessels, discharging 
and slowing ships' cargoes, floating- docks, construction of vesspls, Iron buoys, 
steam-boilers, cooking, obtaining fresh wator, heating apartments, Ac. Patents, 
Nos. 3699 (1802), 3148 (1,808), SITS (ISOSJ, 3231 (1B09), 39S2 (1816), 608S 
(laSl), 6083 (1B31), 6308 (1832)." 
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to conitract nine Bteun-ennncs of his own indention, in viScientlysiBal: 

Krt« to be conveyed on tne backs of mules from Lima to the mines of 
MO. e. distance of about 150 miles. The " Wildmau," South Sea whaler 
in which these engines with Tarious other materials were shipped, sailed 
from Portamoath on the 1st of September 1814. From the invoice, still 
preserved, I find that fonr of thew engines were for pumping, had cost 
verynearlj L. 1400 each, and were each of tbirtj-three horsepower ; four 
others were winding engines, each of eight horse-power, the price of each 
being L.2I0 ; the ninth was a portable steam-engine of eight horse-power, 
used for rolling, and cost L.IOO. The freight of this cargo to Lima was 
L.1500. and the insniance L.2300. Trevithick contrihated from bis own 
purse ■ considerable portion of this ontlaj, for which, and for hie services, 
a share of not less tuan one-fifth in the adventure was allotted to him. 
Mr Uvill^ went to Lima with the engines, accompsnied by three Cornish 
engineers, one of whom was William Bull, Trerithick's earliest partner. 
The engines were safely landed — transported across the mountains, — and, 
on the 27th of July 1816, the first steam-engine ever seen in South 
America was set to work at Santa Rosa, one of the mines at Fasco. 
The Lima Gazette of the lOlh of August 1S16, in aiLnouncing ihis fact, 
says : " We are ambitious of transmitting to posterity the details of an 
undertaking of such prodigious magnitude, from which we anticipates 
torrent of silver that shall fill surrounding nations with astonishment." 

On the 20th of October in the same jear (1816), Trevithick sailed from 
Mounts-Bay in another South Sea whaler with more machinery, and 
landed at Lima on the 6th of February fallowing, wiiere he was imme- 
diately presented to the Viceroy of Peru, and received the most flattering 
attention from the inhabitants. The Lima Oa^ette of 12th February 
(now before me), afler noticing the completion of a second engine, with a 
detail of the wonderAil effects produced, thus proceeds : " To this agree- 
able intelligence we must add that of the arrival at Callao of the wltale- 
ship " Asp " from London, having on board a quantity of machinery for 
the Royal Mint, and for constructing eight steam-engines equal to those 
already erected in Pasco. But the most important intelligence is the 
arrival of Don Ricardo Trevithick, an eminent professor of mechanics, 
machinery, and mineralogy ; inventor and constructor of the engines of 
the last patent, who directed in England the execution of the machinery 
now at work in Pasco. This professor, with the assistance of the work- 
men who accompany him, can construct as many engines as shall be 
wanted in Peru, without sending to England for any part of these vast 
machines."* The following ia an eitract from a private letter of Trevi- 
thick on this occasion : — " The Lord Warden was sent from Pasco to offer 
me protection and to welcome me to the mines. They hare a Court over 
the mines and miners the same as the Vice- Warden's Court in^England, 
only much more respected and powerful. The Viceroy sent orders ti> 
the military at Pasco to attend to my call, and told me he would send 
whatever troops I wished with me. As soon as the news of our arrival 
had reached Pasco, the bells rang, and they were all alive, down to the 
lowest labouring miner, and several of the most noted men of property 
have arrived here (150 miles) on this occasion, aud the Lord Waxden has 
proposed erecting my statue in silver." 

What treasures were yielded by the mines before the civil wars put a 
stop tft them, I do not know ; nor am I aware how Trevithick afterwards 
employed himself, although it appears that he joined Earl Dundonald 
(then Lord Cochrane), and was for some years with him in South America. 
At length, be returned to England, having crossed the Isthmus of Panama, 



* This Ii a literal tTanalBtion of the p 



;i:v,.G00gk" 



aaeonnteriDg hairbreadtb escapes, and eztraordinorj adventures, and 
landed in Falmonth in complete destitution on the 9th of October 1837. * 
Whilst with Lord Cochrane, he invented a most ingenious gun-carriage, 
of which be showed me a beaatiful model B^ this invetitiou (described 
below) " a single-decked ship will cany a greater number of guns on one 
deck than a double-decked ship on both decks, be worked with less than 



one-thiid of the hands, and the guns fired with precision five times a 
fiutas they are at present. A frigate would mount verr coDvenientl_ 
fifty 42 lb. guns on one deck with IM men, and would aischarge, with 



much greater pTecision, more weight of tiall, in the same time, than five 
7i gnn-BhipB. t What has become of this iron gun-cairiage I cannot 
learn, nor whether it was ever tried in the navy. 

Wbilst crossing the isthmus of Panama, he made notes and maps ol 
the best line in which a road or canal might be made to traverse it. These 
are still in the possession of his family. 

Trevithick's claims oa his coantry, — The first thing to which Trevithick 
applied himself on his return from South America was to replenish his 
purse. Justly considering himself entitled to remuneration from his 
coantry, for the great benefits derived from his inventions, he furnished 
my fatiier (his solicitor) with instructions for a petition to the House of 
Commons for that purpose. The petition was prepared accordingly in 
December 1827, and the following are eitrocts from it ; — 

" That this kingdom is indebted to your Petitioner for some of the 
most important improvements in Steam engines, for which he has not 
hititerto been remunerated, and for which he has no prospect of being 

[ have seen the Supplement to ths Mining 
contaicing aome account of Trevithick during 
niB apAence in aoum America, irom wbicb thp following are extracts : — ." Tbs 
patriots kept bim up in the mountsina as a kind of patron and protector, end 
the royaliata looking upon Trevithick aa the great means wheraby tho palriota 
obtained the ainewaof war, ruined his property wherever thej could, and muti- 
lated bia engines. . . • It is said that he had to make hiaeacape, and after 
great dlfflcoltlea eucceeded. lie then visited various parts of tha weat cosist ; 
but it appears that the last four years were chiefly spent in Costa Sies, in the 
countries now so well known as Che route of the Kicaraguan tranait, and tha 
scene of General Walker's fllibuater worfara, where he engaged in mining 
With bis friend Mr John Gerard." 

t" Thia gun is worked by machincFy, centred and equally balanced, like a 
crone on pivots, which give it universal motioD, by which plan it is worked by 
one toKa only, with as much facility, precision, and eaae, as a soldier's musket. 
One man is placed on one aide of the gun to put a copper charger of powder 
into, the muizle, and another on the opposite aide to drop a ball (in a bag) down 
the gun as it stands on its end, the man who sits on the seat behind the gun 
paints it and pulla the trigger. 

" The gun, on being fired, runs in and up an inclined pUne, at an angle of £d 
degrees, for the purpose of breaking the recoil, and runs down this inclined 
plane again with Its muzzle out through the port; it requires no wadding, 
swabbing, cartridge, or ramming, but runs in, out, primea. cocks, shuts the pan, 
and breaks the recall of itself, and can, by the help of only three men, be 
flred three times every minute with accuracy. The gun-carriage or case to be 
mad* a tube, of three feet long and three feet diameter, of wrought iron, 
a quarter of an inch thick, centred on a pivot to the deck, and the gunner 
seated on a bench afllxed to the ease and looking over the gun tbrough the case. 
However great the awell may be, both gun and gunner are always steady to 
tbdr place. When the gun Is housed, it ia hocdied fast to the side of the ship, 
which efiectually secoreslt. As thia gun will not require any tackle, and only 
one man on each side of it, only a space of five feet six Inches is required from 
the centre of one port to the centre of the next." 

MBW SXKIBS. VOL. X. NO. II. OCT. 1859. I 
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vxvT n-inuneraU-d, eic«pt thnnigh the MBlstanee of 7011T Hononnble 

" That the duty perfonned b; Mewn Boalton and Watt's impn>*ed 
lipam-enijinci in 179» (w appears b; a »t*t«inent nutde b]r Daries Gilbert 
Hh{., and other i^ntlemen, aMOcUted for tbat purpose) averaged onlj 
H) million* poimda of water lifted one foot high by one bushel of coals, 
•tlhough a cliuicn engine of thein, under the most fiiTourable circom- 
■tanni, at llerland, wbile mine li^ed 37 millioni, which waa the greatest 
Au\j ever performed till your Peticionei's improvements were adopted, 
kiiiri! whirh, the f^atest dutr ever performed hu been 67 millions, being 
iDurh mort' than double the lormer dutj. 

'■ That prior to the invention of jonr Petitlooer's boiler, the most striking' 
dtffct obxTvable in every Bteam-engine was, the form of the boiler, which 
in (hope ri--»«mbled a tilted waggon, the fire being applied under it, and 
tlio wbulo being surronnded with mason-work. That such shaped boilers 
were incapable of supportitig tteam of a high temperature, and did not 
B-ltiiit BO much of the water to the action of the fire a* your Petitioner's 
txiiler doe«, and were also in other respects attended with many di«ad- 
Tatitnges. 

" Thiit your Petitioner, who had been for many years employed in mak- 
int; stuam-engiuei en the principle of Boulton and Watt, and had made 
cunsiclerable impTOvemeuts in their machinery, directed hia attention 

Srincipally to the invention of a boiler which should be free from these 
iBadvanlagcs, and after having devoted much of his time, and spent 
nearly all his property in the attBimnent of his object, at length succeeded 
in iovunting and perfecting that which has since been generally adopted 
throughout the kingdom. 

'• 3Aa( your Petitioner's invention consists prindpally in introducing 
the fire into the midst of the boiler, and in making the boiler of a cylin- 
dri«l form, which is the form best adapted for lustaining the pressure of 
high steam. 

" That the following vwy important advantages are derived from this 
your Petitioner's invention. This boiler docs not reqtdre half the 
materials, nor does it occupy half the space required for any other boiler, 
no maaon-work is necessary to encircle it, accidents by fire can never 
occur, as the fire is entirely surrounded by water, and greater duty can 
be performed by an engine with this boiler (and with less than half the 
fuel) than has been accomplished by any engine without it. These great 
advantages render this small and portable boiler not only superior to all 
others used in mining and manufscturing steam-engines ; but likewise 
the only one which can be used with success in steam-vessels or steam- 
carriages. The boilers in use prior to your Petitioner's invention could 
never, with any degree of safety or convenience, be used for steam-navi- 
gation, as they required a protection of brick and mason-work to confine 
the fire with which they were surrounded, and still there was danger of 
accidents by fire resulting from the rolling and pitching of the ship in a 

"That, had it not'been for your Petitioner's invention, the late important 
improvements in the use of steam could not have taken place, as none of 
the old boilers could have withstood a pressure of more than 6 pounds to 
the inch beyond the atmospheric pressure, whilstyour Petitioner'e boiler 
is not only very cornmonly worked at a pressure of 60 pounds to the inch, 
but is capable of withstanding a pressure of above 150 pounds to the inch. ■ 

" That as soon as. your Petitioner had brought his invention into general 
use in Cornwall, and had proved to the public its immense utility, he was 
oblii-ed in 181S to leave England for South America, to superintend ex- 
tensive silver mines in Peru, from whence he did not return until October 
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jpsrture, the old t ^ ^ 

i, and when he returned they h»d been generally replaeed by 

" Tbat the engines in Cornwall (which are more powerM than those 
OBed in any other part of the Iringdoni) have now jonr Petitioner's im- 
proTed boilers, andit appears, from the monthly reports, tbat these engines, 
which in 1798 averaged only 14J^ millions, now average three times that 
duty with the eune qnanti^ of coals, making a saving to Cornwall alone 
of about L. 100,000 per annum; and an engine at the Consolidated Mines, 
in November 1827, performed 67 millions, wbioh are 10 millions more 
than the duty performed by Bonlt«n and Watt's chosen engine atHerland, 
as before mentioned.* 

" That, but for your Petitioner's invention, the greater nnmber of the 
Cornish mines, which produce nearly L.2,000,000 per annum, must have 
been abandoned. 

" That your Petitioner has also invented the iron stowtu^e water-tanks 
and iron baoys, now in general use in His Majesty's Navy and with. 
merchant ships. That 25 years ago your petitioner likewise invented tiie 
steam-carriage. 

" That all the inventions above alluded to have proved of immense 
naUonal utility, and your Petitioner has not been reimbursed the money 
he has expended in perfecting them. 

St Earn, Hailb, December 1827." 

The letter from Trevithick to my father, enclosing the instmctions for 
this petition, was dated the 20th of December 1827, and contained the 
following postscript : — " I was at Dolcoath account on Monday, and made 
known to them my intention of applying to Government, and not to indi- 
viduals, for remuneration. They are ready to put their signatures to the 
petition, and so will all the county." This readinen of kH Cornwall to 
support him in his application to Parliament shows how greatly he had 
benefited his native county, and how little he had been rewanled for it ; 
that he was, indeed, as Mr Michael Williams so oflen said, " the greatest, 
and, at the same time, the worst used man in ComwalL" 

Soon after the petition had been prepared, Trevithick met with a part- 
ner who sopplied him with all the money he required for perfecting his 
never-ceasing inventions. This being all he wanted, the petition was 
' never presented, and be gladly resumed the kind of life which he had 
pursued for so many years with so much success in Camborne, when in 
partnership with Mr Vivian. Thus assisted, he obtained a patent in 1831 
for "an improved steam-engine;" and another, in the same year, for "a 
method or apparatus for healing apartments;" and a third on the 22d of 
September 1^2, for " improvements on the steam-engine, and in the 
application of steam-power to navigation and locomotion." This was the 
last patent iie t«ok out, and " he died at Dartford in Kent, on the 22d of 
AprQ 1833, leaving no other inheritance to his fiunily but the grandeur 
of his name and the glory of his works."t 

Hitherto, however, the public have been much lees familiar with " the 

rndeur of his name" than with "the glory of his works ;" for whilst 
lived he was so little known , so exclusively occupied with his inven- 
tions, and BO careless of his personal interests, tbat, mdependently of his 
literary disqualifications, he had neither time nor inclination to be the 
herald of bis own achievements, and therefore some of his great inventions 

* Id all ths Comlsh mine-eDglaes ths steam is prcdticed by Trsvithiek's 
butler and rtduetd by Watt's oondensar, 

t Railway Rcgistar for Fcbrnarjr 1847, p. 96. 
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wan (pttnimilArir duiag hia deven jesn Bbseaoe in South Ameiica) 
•tnageW^Hcribed lo otheim. Bat u he wu eleulj the inTeutor, not onlj 
of the high-praamre •team-enaine uid the ctaMn-carriage, but also of tiiat - 
kwlar without whiob (or % mooifl— tion of wltich) do steun-boat could have 
VMUund to craw the AtUotie, he hai utdoubtedl^ oontrtbuted more to the 
[ilijnii«l tumiMioFp^fW"'* than anjotlwriiidjTidualofthepreieiit e«n- 
Uuj. 
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